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(57) Abstract 

Compounds represented by general formula (I) or salts thereof and prodrugs of the same which have an inhibitory effect on activated 
blood coagulation factor X and thus are useful as anticoagulating agents. In formula (I), R 1 represents a hydrocarbyl or heterocyclic group 
each optionally substituted; the ring A represents a divalent nitrogen-containing heterocycle group optionally further substituted; X' 
represents optionally substituted alkylene; Y represents an optionally substituted divalent cyclic group; X represents a bond or optionally 
substituted aikylene; and Z represents (1) optionally substituted amino, (2) optionally substituted imidoyl, or (3) an optionally substituted 
nitrogen-containing heterocyclic group. 
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2, 2-v^^;k^?;k 3, 3-x^^;i/^jk 3. z-v*?-)vyu\f.)vm<D 

iibTfct #j;Ufif~;k 7U;k <yya^x;k 2-*?Mk7U;k i-y 
n^-jk 2-^^-i-yn^-;k i-^x-;k 2-7xx;k 3-7 
x-;k 2-x^;i>- i -7xx;k 2 2 -y^-Jk 3-*^)i- 

2-^x-Jk 1 -<>r-Jk 2 -^>f-JK 3 -^>x-;k 4-^>x 
x;k 4-^^)1- 3 -^>xx;k l-'vHrxjk 2 -A^-fe-;k 3 

tbxte, 0JAfc£x^x;k i-^Pt!-;k 2-7°ntf-;k 1 -y^-;k 
2-7>x;k 3-y^n;k i-^>^x;k 2-^>^x;k 3 -^>^- 

;k 4-^>^Xjk 1 -A^->-Jk 3-A*vx;k 4- 

/\*->x;k 5-^vn;i/^©c 2 _ 6 7;u^x;PS^^^n-5. ^^T*> 7 
;k eou;k **i*vj;k -f y**u-»/y;k ?7y*u;k <y^7y*u;k 



WO 99/40075 PCT/JP99/00470 

15 

-f ;k tr^vujk i, 2, 3-^ifv7i/u;k i. 2. 4-#*u-s? 

7»/»J;k 1. 3, 4-*tti?7VV)V* 7^+f-Jk 1, 2, 3-5-7V7W 
;k 1. 2, 4-^7^7 % /'J;k 1. 3, 4-^7v7l/U;k 1.2. 3-HJ7 

»/u;k l. 2. 4-hU7 % /u;k fh77UJK t?Uv;k tfu^-jk tr 

5 U5S^=;k tf^v-;k bV7?=.))&) &E0 5fc^U6J|©#f**i(l5S 

C_bD ^x~;k <>FU;k -fVOFUJk 1H-- f >^/u;k ^ 
>X4>?VV)V* *>*ttttVV)V* 1, 2-^> k /<VtWJ;k ^> 
»/^7!/U;k 1. 2-^>vV V^7V*U;k lH-^>!/HU7!/U;k *y 

io u;k -rv*/u;k -»/'j^k *^/u-;k +y^u-;k 7*95; 
-;k t7fjy-jk 7u~;k 7>us?=;k *;wt»/u;k a-*;w?u 
-;k /3-7jjk^U-;k r-W'J-Jk 77»>7-;k 7iyW-jk 
7xy^7y^, 7itv-;k 7i;+Wi;k ^7>hKz;k 7i 

T-h'Jv-Jk 7x<7-hoU-;k OHU^-jk tfPP Cl, 2-b3 fcf'J^ 
is v-;k fcT^yp Cl. 5-a.3 t!U>Uk -f 5^/ CI, 2-a_3 tfUvUk -f 

s^y* Ci, 5-a,] truv;k ci, 2-_b3 fcfu^v-;k -rs^y* 

Cl. 2-3.3 tTU5^-;k 1.2,4-hU7V*P (4.3-_a3 fcfUv^k 1, 
2,4-MJ7V*P (4, 3-_b3 tTU^7-;Mg) fc£®.8~ 1 2 

20 if >§i L tejiufE L tz 5 ft Vi L 6 

B-*fcttJlftofcll*»2fl3ft««^bfc*3iai) ft^^tf^tlS. 

^-;k ^x^-;k tfD»jvx;k fh7th , D7'jjk ^7-;k twj 
5?;k fh7t h'otf^-Jk t;p*u=;k ^«;w*U-;k tf^^nji/ 

ommmmmm (mmmmmm &£> 1, 2. 3,4-rh7t h 

P*/UJk 1. 2. 3. 4-xh7bKP-f V^7U;i/ftt*OJ;5{CfllBLfe7l# 
^¥m^mSSX«7l#^^^^»©-g|5X«^^(0-a^^^fDLfe 
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mmmtLxo mmnx^xh^mmmmi &Gvx\,*x*>&\,m&& 
tL/tii mc7)v*)vm x^;k •ju\t)\,m<Dc x _s7)v* 

;k*7/-r;k ^>vw;Mg) , w&ztix\,*xh&^7s.;&, fi&£ftT^x 

"bck^TKK*. Any>Rf (0!*tf7y*, A*. 3")**, #£b< 

snx^Tfei^75/ij . r«ftsnTv»TfeJ:v>7icMj , TO$nx 
wbivws m;i**j s mwk^nx^xh^7s.^ymi tbx 

tt, R^^tlS rfiJfe3nT^Tfc«kV\Rfc;fc3R£j *5«ktf rstftStlTH 

So 

> rfijft$nTViTt>«k^7KK3£j RZS rwmztix^xb&^tt 

;k yatr;k -ryyp^k 7^;k <v73^k t-7^;k ^>?;k ^ 

)Vs 7-b^Jk 7*ntr:*xjk tr/\*o-f;u%) . "*>yvf;n» , /\o^Mb$ 
nTUT ! bJ;ViC 1 _ 6 7;m^v-*;k^x;i/ (fly*!** h^'>*;k^xjk x 
h*v#;u#x;k MJ7;m-d* b*->#;k*x;k 2, 2, 2-HJ7;M* 
□xh^v*;u^x;k HJ^dp* h*'>#;k#x;k 2, 2, 2-MJ^d 
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5 ^HM$H<Mt') , 75 5V*) , l-2«OC,.,7mT«IS 

*® ; ?t-«{CfeoTgitt75y»SJgfiJ5"rs«^'b*D. JI©«^«^05!!« 
75/StlTH m«l-7t'fy-;K l-fcfD'Jv-jk fc^VSV, 

^tf^WJA ^;p*ua i-tr^75?-;uR^4&t(s»7JWPS (#i 
io fca^jk x^;k yptf;k -fyyotfjk ?^;k t-7>;k ^>^;k 

^©c 7 . 10 77M;n^) » 7U-;i/S («*tf7x=;k i-^7^;k 

2 - t7f JI4©C e . 10 7>J-;PS«) mi/T^TfeiVJ 1-^7'^, 
1-tfDUJk l--f5^/U;W*03~8Jl ($?£L<&5~6Ji) ©Sltf7 

is syfctwtf^ns. 

^-oi/gfc&sfcu MsmstLT^. «^«fi»7K^i («*fcfcwk 
20 x^;k 7d^, -fy^Dtjk y^;k -rv^k t-7^;k ^>^;k 
^**>;Mf©c 1 . 6 7;W t ;w««) , {£&7;yv--;ug (flfctftf-jk 7U;k 
-YV/o^-jk 7a^-;k 7x-;k ^>f-JK ^*-fe-;W?©c 2 _ 6 7 

£D^>3^k y ^ DA+y^OC 3 . 6 y ^7 o 7JV+^) , 7U~)im (09 
25 *Jf7x~;k l-^7^;k 2-7 v 7^W©C 6 . l0 7U-;US^) . 7^;u 

(fljS.tf'O^k 7x^^©c 7 . J0 77WS, »$i<U7i 
c 8 - 10 7U-;P7JPv-n;i/», 0^L<tt7x-;u-c 2 _ 4 7;^-/ps^) 
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W7)\>*)i>m (#l*.fc£*3Mk x^;k :/Ptf;k ^y^ntfjk 7?;k «fy 
7*^;k t-7*^;k ^>^;k a^^u^c^^i^s^) , 7v-;ug 

3^^) . -hnl, y77S, 1 &t^L 5TO/\py>HC^ (ft 
*-fc?7y^ &8t, Hft, 373N?) T'gM^nT^Tfe«fc^i£i^7;^;US, 

nT^T=bJ;^{£M7;i/3^^Sll^tfen^o SHffiB^WPSfcLTS, 

09AH*^;k x^;k n-7°ntf;k -fy^Ptfjk n-7>;k <v/7^;k 

sec-^k tert-7*3Mk A>^;k s\*is)Vm<DC ^^7 )V*)\,mmm\1 

*h+X Ih+k n-yp^-X -fVr/OTi^X n-7*h+->> -YVT* 
h+->» sec-7>^X tert-7*h^^OC 1 _ 6 7;Hi^>'S^W6n> 

otlXli2^HU3i (»tb<^lX«2M) lilTU§©WSt^. 

n^)vm iz&tfzmmmtmwuD^mmtfzn, m^mtbx^ 

l»7iWJH m7L\Z*?-)i, x^;k 7°Ptf;k -fyyptMk 7>;k 
t-y?;k ^>^;k A+y^oc^eJ^JH^) , c 3 _ 6 v7P7;i^ 
jus (^j^.^v^P7°ptr;k y^D^fjk ^p^>^;k y^p^yji/ 

mzt^xm&7 zmsh-abv, ^mum^om^^jtuv 
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A*-f;Ug£LTte, 0JAfcfl-7^vX;k&;k*x;k 1 - tfO 'J 

;M*x;k hWj3V*;Pafcz;k ^wjy^ktfxjk i-tr^^7x;k* 
)^rw^4fii;M7^H (mtf/^k x^;k 7nt:;k <77* 
□ t?;k 7?\>k t-7*^;k ^>^;k a^^kpoc^^;^;^*) , 

**>;&M?-;k 7°o^->*;^-;k -f y7*P #**>#;ktf -;k 7h+v 
#;kfc;k <77h+v^;u^-;k sec-7*h+->* ;k^x;k tert-7h* 
^#;M*-;k ^>5 1 ;u^v'*;^-;k <y^>5 1 ;k^4-v'*;k^x;k * 
i/%)\,tf-)\4f<D c l _ 6 7;m - % ;p#x;p»»*mfc wr sn, 

! _ 3 7;m * v - # ;k^x;ps^ Aft l 

r7U-;k**5y#;k#x;ugj tbTtt, «^tf7x/^i/*M-;k l 
-7-7 h*->#;k#-Jk 2 -7-7 h+y*M-j^oc 7 . 12 7'J-M+y 
-#jktfx;uggdW£U>. 

r77;wi^*^#;u#-;ugj tbxtt. mfc£^>s^k**->;*;jk*x 
Jk 7x*wpt+ ^*;k^x;u^© c 7 _ , o 7 7 ; Wk** # ;k#x;pg^ 
($ftb<«, c 6 _ 10 7U-;i/-c 1 _ 4 7;m+x-*;p^-;k^£) 

K r7U-;k**^#;ktfx;i,gj , r77;W^^->*;^-;pSj teg 
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fi&g£LT© r^;u*>K**©7'>;HtJ tLTte, MIBLfc TN-^y 

;i'fc#«teufct>©fc£##tf&tt**<, #£L<te, *;i^;k 7-fe^;k 7 
ens. 

R J ti/Ttt, «**nT^Tt>«kv>ft{k**i!;*j»si,<, ^t*>» ad 

y>H : ftfc«C 2 _ 4 7;^-;H?Sm$nTViTt)J;V^7U-^« (»*u< 
tt, 7x-jK l-^^Jk 2-t7^m©G 6 . 14 7U-^) 

trio 

fifct fig|pJtB&&M-C*n«MtlT*t)«fcV^^ SC-X' - Y-X- ZT^StlS 

^ e> m ittitz^ □ s 1 & ^ u 3 fi£ a> wt t> «t t, >zna&© 6 & v> L 8 a^" 
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n%-m<D 6 l 8 ^m&mmm) \z^v&i)mmmu&:m\z^ t 

5 □ 'vH^vH'Jk xh?71f>'£nMr1*>>H';k fh7hKoh'J7y> 

t?^7>>>$M;p (**K^7S?>-1. 4-$M;i'&£), 2,3-jth'o* 

^ tr^ ^ v 5 > ;Mg©g^tnc^£ 2 & ^ l 4 ^tf-ffi® 7 ^&mmmm&, 

MMfl, A-VT^isZu-tZfyVifr (1, 4-v7if->^o^-^^>- 
10 1, A-V^frtzE) , l, 5-v7if->^D^-^^>>;-r;i, (i, 

£tie>© r-0o^g^^sj s&pjf&&&«(;:;t*y*£irT3fr\ 

15 HBvLK^+ygSrWtS r-#^6^^b8*^g^!KT5 HSj T^^d 

2-^yfcf^7i?>-i, 4-^<;k 2-^y- i. 2. 3, 4-x 

h^tKPtf^v>-l, 2-^V^hf^^v>-l, 4-v 

-Ok 5-^y^^t!^^v>- 1, 4-v<;k 2-^y-l, 4-y7 

20 if >^ i, 4-vM^k 5-^y-i, 4-v7if>-^D^^^ 

>-l, 4-v-Ok 2-^y-l, 5-v7ifv^D^^^>- 1, 5-v 

y-i, 2, 4-h'j7if'>^DA^>-i, 4-v^r;k 3-^+y-i, 2. 

3, 4-fh7bKD-l, 2, 4-HJ7v-f>-l. 4-v<;k 6-^y- 
25 1. 2, 4-hU71fv^D^it>-l, 4-v<;k 3-**y-l,2,4, 5 

-xh77if->^D^it>-i, 4-^^^tfe.n^. 
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=f- («itf79*. mm, a«, avmm) , - hog, ->7/s> **y«» 
i^^L5i@©Any>^ wz.&7ym. mm. 3?mm) rm 
mmnT^Tb£^x)\,7 7^ mmmfzn. emetic 

10 rg&£tl W Tt>£^7S/Sj ©S&StLTfcL l~2ffl©M 

Kg] . rg^$tiT^Tt>ct^x;i/7T ; E'f;i/Sj , rx;wwt£nwT 
©fi^s^LT© rs&$ftT^Tfcck^7;u*;i/gj % rg&^nr 

jktf+v^Sj , rx;i/*>^fi*©7v^Sj &<fctf tfi)Vi£>m&&<D7^ 
^gj t|p|ii©t)©^ff,ns^ rg^nT^Tfc«j:^75/Sj 
v^mthxu. (i) *3Mk x?;k n-yptr;k -rvyDfcfjk n-y 

25 3S>k < 77*3Mk sec-7*3Mk tert-:7>;i^0« (C,_ 6 ) 7;k*;Ug, 

(2) *:;tt\*v-m. (c,. 6 ) 7;u*;k*;k>w;i/g, (3) **>x 
;p*x;k i^>xM-j^©c 1 . 6 7WXM-jk (4) *;usuk 
7-fe^;k :/atf*x;k eAo< ;n?©c 1 _ 6 7Jk*y-f ;kfe«kr; (5) ^> 
v /-r;^^in§g^s^i-2iiWbTWb«k^7s/^we»n5. 
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fll&tf^jk x?s>k n-yotr;k -fv7Dt:;k n-^;k -rv:/3Mk 

sec-y^k tert-^5 1 ;Wf©C 1 . 6 7;WU*****^&n» ftfc^k X 
^©g^StbTtt, «AtfAoy>IR^ («Atf7sr*; 

mm. 3«7*«) , 75 /g, *;wi*5/;hs, «S> c 6 _ 10 7U-;k 
c 6 . 10 7'j-;wk c 6 _ 10 7U-;u-c 1 . 4 7;m^v^«fe,n, 

X5 1 U5 f >^C 1 _ 6 7J^'Jx>^W^n, LT«, tfiRtf 

rnjft$nTViT'b«k^ffi«77;p+Ux>lSj tim «^>-7Ut 
WZM)\u>f>m=? («W.tf7y», 3**3?) , 75 /S> 

r/\ □ ? >m=?xw&z nx ^x h ZL^mk7)V3*r ->gj \z& nzmcyfr 

*X n-7h^k <77>*>\ sec-7h^X tert-^h+^OC ,_ 6 7 
tJLZTMt£tlX^Xh&^tl)lX*~/)Vm} tLXIZ. lulSL/cR 1 !?^ 

^xh£\,^)vtf*z/)vmtmm<Dh<Dwmft>nz>o 
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mArmznz r-m<D^&mmmm&} mvx^xh^mmmtvxo 

*;i/*>»**©7->;PS^f^jf6ns. wra^wwtei/Ttt, 
mtf^wk x^;k n-yotMk -fv^dt^k n-y^k -rvy^k 
sec-7^;k tert-7^;k ^>^;k ^v;^©c 1 _ 6 7;k^;us^^tf 

7ym, mm. &m. avmzf) , w&ztix^xb^T v -)\,m im 
/sntfym? w. 7ym. mm, Hvmm % mcDwvs w> 
*?Mk x^;k n-yne;k <yyntf;k n-y^k -rvT^k sec 
-y^;k tert-^k ^>^;k ^'>;i^oc,. 6 7;wi^) , ffitt 

7;ka^->S (#J, *h*X Ih + y, n-7°u#*^, -fV^P^'X n 
-^h^r-X -fV^h^X sec-^h^FX tert-T' h^v^cDC 1 _ 6 7;m + 

w&znx^xh&^t-frg m, mmLtcR 1 x~K2nz> w&znx^ 
©fcofca , g&$nwTfcckv>7syg («, ursBUfcR^^sns 

S<fcTO©t)©^<h*) . xXx;Hb$nTViTfed:V^;k#^'>;i,S (flu MfE 

r;Hk$nT^Tt)ck^*;k^+*>;i,S(i:^CDfeO!)^a fc£##tffctt*. 
rgg|.$tiT^T i b«k^^;ktr7 , bSj tc&v>T, BfeftM^fc^bStiT 
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PCT/JP99/00470 



10 rfigsnwTfccfcv^ww , rBfc3nTv>Tt>«kv^:*-;&;wt 



15 nlil7li2$, mtt2Xtt3^t. ) ^^tl5i»SL^„ 

25 KlIflTfeS^^L^. 
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zs>7UZfu\Z)V. x^DT^k ~>7D^>3Mk v^oM^k y^DA^ 
^;k y^ot^fjk ^D;r;H0C 3 . 9 y^Dm;k #£L<tt» 

-ci-e, ^«Sft©iRtt©-fli©jKft**«ti/Ttt, ->^p7;p^-;ps w 

£DMHr>-i-<;k 3-y^DA^t>-iH;k l-$/*D7»- 
1— f;k 1 - y^DAy7>- 1 -^»C 3 . 6 y^Dm-;Hf) , 
i/ZUTMifJ-ZDVEi (M&f. 2, 4-y^D^yl>-l-<;K 2, 

4->>^pA^-tJ-$;x>- 1 ~ <;k 2, 5-v^o^it^x>- 1 f;i^© 
C 4 .,y^D7JWi?iz;^) , 7U-;WS 7x~;k 7-73^ 

4-7i-kV«tK 

tt r-«0j9Hb#*Sj tLTtt, c 5 _r>^n7;^u> (ffSKWu i, 

4— >70A*xk>&£) , 7i-kV (ff£L<tt, 1, 4-7i-kVft 

YT^stis rg^$nT^Tfe«fc^-0©3i^Sj © r-0©^sj 

t© rnft©nxiKij thx\t, mmm&tz®? (mm?) tbx:m 

SWCSS^gf, fi&fcJKTOtfg*!!^ &««tlfe'SxD«(^ 1 1 3 
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m (ff*Kttl&V»b2» &'pl3i<tbim <«F3;KttlfcV>L3ffl, $ 

rzHK©3f#iag*s!£j. tLxit. m«77>, ft7i>, trn-;k 
5 3f*uv-;k -fv^i7-y-;k ^77~;k -r v^v-jk -r*yy-Jk 
e^y-;k l^j-myy^-jk i, 2, 4-^+^7 7-;k 1. 

2. 5-^ij-v7V-;k i, 3,4-my7y-;k 1. 2, 3-^7^77 
-;k 1, 2, 1. 2, 5-^7v77-;k 1, 3, 4-^7 

v7V-;k i . 2 , 3 - h u 7 v-;k 1 , 2 , 4 - h u 77-;u^© 5 m^mm 

10 RDCWAtflfU^>, tTU^>, tf'J5v>, 1,2. 4-HJ7$», 

1 , 3 , 5 - h U 7 =y >#© 6 A#*tt%$Sji$©*Bjrf 5 2 fl©3RJ8tW. & 2 <@ 
©*^I§C^£BfcV^#£tt5-fatf)g^#tf ZtlZo 

15 >«$© 5-6 A©&ft&£t>l£F&fr (#$ L < «&*0) ©#£@&ttftllt£ (IB 

5 rji8i$nT^T ! b«fc^-<E©atttSj © r-mnmvt&i &-m<Dmmm& 

25 taffiiCK XfcitfX' \ZmG^£tc\*W&2nT\,*Th&^7)\s*U>m& 

x£<fctfx* Testis rg^$nT^Tfcj;vi7;k^ix>$ij tfctts r7 
)is*u>mi tbx\t. Mtutt^uy* i^i/x yotfkx t^ux 
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wmnx^xh&^&m)i*m mftbtzmAXTjkznz r^^tg 

5 \f*?M X3Mk n-yotfjk <f77ofc!;k n-7*3Mk -f77*7Mk sec 

&m&mmmi (Dm^tbxo m^nx^xh^tDi^^ )mi tm 
m<D%o)tzii. $f£u<kL ^wto-ops, N-^y^m (Cj_ 6 ) t;i/^;p 

/Noy>^ mm. urn, avmm) > &m&, 

Zte (1) B&£nT^T&J;Vi75 (2) ©&$*lTV>T*>ck 
K-Okg^fcte (3) fi&SnT^Tfcck^gilllfJIglg*^ 

T. 

A l-if^^v-^w^&icis^;^;^ x^;k 
25 fc?;k -fv7ntr;k 7*^;k t-73\>k ^>^;k M^u^c,.^;!/ 

mm , 7U-;i/S (m«7xx;k i-^-7^;k 2-^-75 1 ;p#cdc 6 _ 1 
0 7U-;i/S^) ^^fbt^Tfeitu -tWxx;M£<z>3~8M (Ml/ 
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£tz. zx^sns tm&ztix^xb&^&utTkmmxwmznrzT-i/m] 

fcTSySfcJBfiJtT***, «Atf, 5£-N (R' ' ) -C (R' ) =N-R K 
R' ' t4*5RS : ?Xtt«ftSnTVsT'b«kV^k:7K*S&*L, R»^0 

>ifi*©7y;n^i, r* \z*mm^ mm^nx^xt^mt^mm. 

%)l'tf>m&%i<D7i/)V&. H&£nx^Xt)ctU75/S, ff&SftX^Xfc 
S -C (=0) -NH a Xtt-C (=S) -NH 2 T^$n5S^LT^Tfc 

Ml2^:*, r, r' *5itXR' ' x^sns rg^$nx^Tt><k^^k7K^ 

gj <hLXfct HufBLfcR 1 lr^^n^. rg^$tLTViTfe«kV^b7K^Sj £ 

xwb«fc^«ijiatLT© r^;u^>^^*(D7'>;i/Sj tmkwbQimif 
6*U R' X^£*l5 rflKft$nTVsTt)«t^*KSj ibTtt, MIBLfcR 1 

to ritsisnTiriTt>«k^*»Sj tiwi^ot>cD^^f^n, r' x^sns 
r«i*nwtj:^75;ij turn, meu^R 1 T?s*n* rs&$ 

Tt)«k^75/sj trattot>o*4^ttiiBBbfcR 1 -c*$n* ra&snx 
^xh&^mit*mm} z 1 ~ 2®glx^x*>&^7$ /muMfimi e>ns. 
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r#;p#>&£*®7->;i/gj fct 0H)t«, s-coor"* R'"tt« 

tl<5o 

□7^;k c 6 _ 10 7U-;k c 6 _ 10 7U-;u-c 1 _ 4 7;w^i:^f^ti 
5. ^ Wb 7 jc^sj mLx^xh^mm&tbxit, mx.\z. mmbtzR 
i xmi*nz> m^nx^xh^mt^mm\ ^Lx^x^^mmmt 

jZ-cooR'-xmtsnzmtvxte. tzfrx*. c 1 _ 6 7;i/^^->-^;^ 

-)Vtz£) ; c 1 _ 6 7;^y-i';^+'>-c 1 _ 6 7;m^v-*;pfc;i/* («, 

tfA*D<;k**>-;* h+v^j;^-;k 1 -(7-fe h4^>)xh4->#;k£x;k 

7-feh^v-tert-^h^^;^-;i/7ic < J:) , C x _ 6 7)\,n*is-f))Vi£-)V 

***s-C l _ 6 7)Vn*i,-ti)\,i£-)\,& W. 

*->#;i/#x;i,&£) , 5-Cj_ 4 7;wu-2-^y-i;^vi/>-4- 

<;i--c 1 _ 6 7^=i^^-*;i/^-;i,s 

T^Tfcctv^y-x^-teia (C,_ 6 ) 7W7$;i (^«/^;P7 
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X3MU75A ^>^;M5 1 ;U75A v/WS/, 5?lfH5;, 

*MV1*)V7^J* -MvrfuyDw^J \ n-x^;u- t -7?Mk7$ a 
^>^;M^;i/75y^) , a-N <r* * ) -c <r' ) =n-r r* ' 

ft (C x _ 6 ) 7;WUS) Rtt**!^ ■»SnTViTt>«kV»*»*, 

s& $ nx iat t) «fc &*<d 7 (jf * v < 

ViTt>«kVift<fc**»» e&£nwct><}:^75 AS, WftSnwcbJ^ 

hSx«fi^$nT^T^«t^7jc^s offttxat, **jk^ (c 
!_.) 7;wps, 75/sx& ; e/-x&v-{£$ (c,_ 6 ) 7;wi/75/S) 

s-c(R* )=n-r csf©i3^ttwiBtraitiisw-r] T?asfts**a<$ 

R' #fi&£nWTfc£V>75/g (#£b<&, 757, *3\>U 

75/, x^75A yntf;u7sy, s>*^75A vx^;k7SA t 
tr^u^v, twsv, muA ^^wj a^£) 

ft^tbTtt, i-2«©«» (c 1 _ 6 ) 7j^;n, (c,_ 6 ) t)\,%j* 

N-*^;k75>V, N-lW5yA N-:/D fc!Jk75 vA N, N'-v 
*?;k75vA N, N'-^X^;k7SvA N-/f;P-N'-yIfJP75y 

A N-*;i/==jk7SvA n- 7^3^755;/ 3?) fc£j&«f&n*. 
;k x^;k yptfjk <y7oe;k ^;k -f y^;M»oc 1 _ e 7;w*;u" 
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*?Mk x^;k ypfcfJK -fyypt?;k y^k -f y^Mfoc^.y^ 
^jps) , 7*>;i/S (fl&raftuk^k 7-fc^;k yptr:*x;k 
oc 1 _ 6 7;i/*y<;i,; w^iiim h*v#jk#x;k 
#x;k yn^v*;k^n;k ^yyp#**>#;k#x;k ^h+^Mr 
;k ^y^h+^^^Mfoc^.y^n^s/*^-;^ ;«Atf, ^> 
;kt^->* ;ktf-;k 7 x*?mm-* ;k# - ;hbe© c 7 _ , 0 

M7Ji^=^JH (WMi*?)^ x^;k y*utf;k <yypt!;k y^;k 4 

-2flopi-s/tttftfeofcfi»7;^JH; (mtf/^k x^;k yW;k 
-fyyptr;k y^;k -fy^Mfoc^jm*) £fcte7v;p» 
*tfjM/$;k 7-fe?;k ypH^-x;k tfnp-r;u^oc 1 _ 6 7;k^/-r;k 
^>y^r;u^) T©&£tiTvvrfc«kv>75/s> tK7^y«, 5~6Mws 

a &£) , iSM7;kn^vS («^tf^h*'X xh+k yp#* 
<yyp#*v, yh^>, <yyh^v^©c 1 _ 6 7;kp^vS) 

syg#$?£L<, tow, masnwcbj^Ts/as (»su<«, c 

1 -4 7;k^;H?ff^$tlT^T'foctVi75/^a ^Jlk 

atgj turn, awsnidrrsffp awsm tvx, &&m=?m>\z&mia 

¥&>tt<tt> lm (#SL<ttlfcHU3fl) 3 5 
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*i*7i>;k ^77u;k <v^7i/u;k -r^^v/u^ (iH—f sy7-;p 
-l— r;k ih— rs^y-;i/-4— r;ns) . tf^7u;k 1.2.3-** 

U^77'J;k 1. 2. 4-**tJ-x7y»J;k 1. 3. 4-**U"S>77'J;k 7 
7lf-;k 1, 2. 3-^7>?77U;k 1. 2. 4-3 t 7*?77'J;k 1.3,4- 
5 3\T~>*77U;k 1. 2. 3- hU77U;k 1, 2, 4- hU77U>>Ml. 2, 4 

-hU77u;i/-i— r;k 1. 2. 4-hU7\/u;u-4-^;^) , fh^y 
u;k hfUvW (2-> 3-x«4-tfu> ? ;w , tfu^-;k tf U5vn;k 

«^HBtc# (M* -i 5 ^7 U -;k xh^th*DtfU5 S^z:;^ £) ©ffi, 0d A 
«7W'» tfD'Jv-;k tMUSW (2-, 3-Xtt4-tf^U^;W , 

X;k^^;i/)-2-tf^7^/>, l-(4-7iv ? /^>v;P)-4-(7-^DD-2H-^>7 

25 ;w-i- [1- (4- \t u e< u v>-4-< ;m -2- tr^ 9 s> / x 4- (7-7 □ o 

-2H-^ > 7 tf 7 >-3-X ;U*ZJW -1 - [1- (4- fc? U v J V) fcf^ U v >-4--T )]/ * ^ 

;W-2-e^^vy>a-[i-(4-tfu^)tr^Uv>-4-^;M^]-4-(4-t*-;p 
^>if>x;k*-;u)-2-t:^7^/>, 4-(6-i7DD^-7^u>-2-^;k^-;W-" 
1- [4- 1 h d * v-i- (4- tf u *j)V) tr^ u v >-4-f ;m -2- 5? / x 
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4- (7- Z P p -2H-^< > V tT 7 >-3-7, ;Pt}n-;1/) -1 - [4- 1 H P * 1 - (4- hf « J s?;w 
tT^U v>-4->OI'* SV>, l-[4-k H - (4- fcfUSW) 

tf ^ »J v >-4-r )V*?m -4- (4- tfx;i^ >-tr >x - ;h -2-tf^7yy>, 

ft&^ (I) o^nK7>^(i £#rtfcfctt*£S*#TT»**WBMfK: 
«k*5fct;:<fc0ft£tt (I) l:»5lb^fe, Tfcfr^IMgiSfcBfcft, Mtc> 
im*5Mf«*e^UTfl:^«i (i) fc£ft-r£ft£#K w««k:J:D 
£&&z.LT4k£® (i) KH6ftT*<b^«*^5. ft£*tfcj (i) o^Dh*7*; 
^<hLT«> ft£$j (i) ©7syga*7v;wfc, 7;WHb> 9A,&ftsnfc 
ft£#i (flIAfcf, ft£#> (I) (PTS/S^x-f ri+»v^;WL < 

-4-<;w * h*>-;&;M?x;Wk fh7kh'D77-;Hb, tfP'JS^M?- 
ML ^o-f;Pt+->^?M, t e r t -7^Wt£tt£ft£$i&£) , ft 

(i) o*a6»3&«7'>;wi:, 7)V*Mt, o^ft, &5KftSttfcft'&* 
ft^ti (i) 07K^^7"t^;Pft> /ws h-r;pft v ^p/v-op 
ft, tfA'p-oWk D-fs-Mk, 7T>j;wb, 7^n;uft> s^^ts/* 
3^#;i^x;wt;£n£ft£»£) , ft^* (i) o^tf*^ 

g#xxx;Mt, 7SKftSftfcft£to ft^« (i) ®;fr;p#*->;p 

^;i/fc;i/^'>x^xxx>ii/ft, 7* u yJH^xWI:, ( 5 2 
-**v-i, 3-mvi/>-4--fji/) ^^;uxxx;wt, ^pm^ 
;i^*^#;w*x;i>x^xxx;wfc, *?^7$ Fft3ttfcft£tofc£) 
we>tts. ;:ne>oft^«itte#i«3i©5Erfefcj;-DTft^* (i) #&»arr 

*fcft£«l (I) (DZfu K5y^tt, 9 9 O^Tfl rsggAOHftj 

»7#^tttH 6 3K*>& 1 9 8H£iHf&$nT^5<fc5&. 4SW*frT?ft 
£tt (I) {C&ftf5fc0T&-pTfc£K 
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gut ffljgt 3*fc**|t ^7t5>8> 

N-^;KfD'Jy>, N-^^^'Jy>, N-*^t;k^U >3?©W$ 

«LT^TfeJ:<, t/ttt, (I) ©&£^&ftfc©#^tfe>*l 

5. 



5£ R 1 S0 2 Q (II) QliAPy>Sf&, ffiOlBTOMEtH 

«*Sr*r. 3 T^Sn*<k^« (II) Xfct*-©££5£ 



*mtit&® (II) X»«-0ttfcffr&ft (III) X&^©J£<hKJ&£ii5 
.fcDfTfrft, ik-&4ft (ID Xtt (III) ©&£LTtt, iflHLfcfc^tt (I) 

<D&otmmtVT\t. 0!l*.£**/-;k x*/-;k 7°PAV-;k *fV7* 
o/v-;k 7**/-;k tert-^y-;i/^o7jm~;u^, «/Ltf5?*+U- 
>, fh7th'D77k ^X3MUx-~ 5\>k tert-^^M^X-^k 

-fVy'ntr^x-xJk x^k>^un-;p-i;^5 1 ;ux-x;i/^©x-T;^ 



7j£A 




0 



(Ml) 
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n*?>, 2aaft)W±. mmt&kB, h»j£onx^>. l, 
UHfc**£. 0!I;U;£*;W>75 S\ N, N-^^fWA7$ h\ 

W*tf*BMt'J*£A, TKBMfc&USA, *&fltf-HJ£A, M^hU^A, 
U (n-yotf;U) 75 X hU (n-^;i/) 75 >, vr/ni^x^ 
N,N-y/W-'JX N-^^PtMUv'X N-^MfDUvX N — 

(in) l LTfc£fc (ID &*9ifcnL#&5*;k if* 

K«i^Ktt^« (in x\$ din ©am, Kmmmmzzvm 

m%® 1 L® 7 2 B$|& L < tt» 1 5 U<J 2 4 P#R5JT 

at 

R^WT^H (IV) 

w 

Q l -X* -Y-X-Z (V) C5£+, Q'ttAD^^^XttSC R 2 -SO, 
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kixitsw (i) x\tt<D&*mmT%zttfT?%z>. 
*m$<t£%} (iv) tft&m (v) t*Kfoiti£z>ztiz&K)ftt>nz>o 
turn* (v) Q^mtstizAn^mTtLTfc m^tmm, 

StLTtt, fli*.n>wk x?Mk yotr;k -f yyDtr;k T^k -f y:/ 
^;k sec-y^;k tert-y^;k ^>^jk -ry^>^;k **^>^;k ten 

-^>^;k A^yJK <VA+i/Jk 1, 1 

^;k 2, 2-v^3Mk/?Mk 3, 3-^^y^;k 2-x5 i ;u^;Wfo 
c,_.7^*;u«38«*wr6n» *T?&*^;k x^;k yntf;k <y7p£;k 
7>;k -f y^;wj©c 1 _ 4 7;wp«*«fl s *LK R 2 t^n§/\ny> 

fclfctfMJ^PP^SMk hU7;W*P*^;U*tf#tf&n*. 
R 2 T^$tlS7xx;^©fi^Si:bTtt, #J;L«$7;i/*Jl/a (WIHL 

h^-x xh+k 7p#**x -ryyotf^x 7"h+^oc 1 _ 6 7;i/p^ 

(IV) tfl:^ (V) *SiSS-&-5^tm:0fffcn5. :o 

3Jte*atLTtt«7Ltf/^y-;k x^y-;k 7p/v-;k -ivJunj 
-;k 7*/-;k tert-7*/-;i/^©7;i/P-;i/gi, mTJ&Vtt^y. x 

h7kHn77>, vX?;Ux-~r;k tert-^M^x-xJk y-fyy 

□ tr;ux— rJk x5 1 i^>^'J 5?^5=-;wx-T-;Mfox— r;MB, m*. 
Jf^B&x^jk g£gx^;k g^Sln-»^0ixfm H&tfS^rip/ 
i/DD^K Ett<b^*» HJ:7k>> l,2-y^Dnx^>»D 
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MZ.tt*)V&7$ H, N, N-^^;U*;kk7$ h\ N. N-~X*3\>l/7-fe h7 
#J*J£7-fehX ^^HWh>, ^MV^ 

5 ©e*\ v*^;U7JM^->h\ x;p*5x ^/fj^^y^ F, * 

Xh*">h\ U^A-tert-7>*S/}^ ^ h U <}A* b*-> h\ ^HJ^A 

^-h'j^A, p^u^a, «tk^ h u v&momm&m* m«hux^ 

;i/75X HJ (n-^Ptf;U) 75 X hU (n-^;W) 75 X 
nhf;i/X5 1 ;i/75>, y^n^yj^wsx tf'JvX r 
15 -3'JyX N.N-y/W-UX N-;*^;H^»JvX N-;WHfD 
U v>> N -^^MM U 3 $7 5 >jW8 t^ns. 

K^tt^ft (iv) it;n:»UTfl:^« (v) £$n&t^un o o*;k 
«F*L<fcM&lfctr>U&5 O^MS^S. 
SJ6iBStt»-3 O'CfcHUm 5 0t\ L<fcfcj$- 1 0r&V>L»2 0 
20 O'CT&So 

s^nrittft^i (iv) xiz (v) <d8&, &«ft®a& Sisas^tcfco 

25 

R— S^-NH— X2— NH 2 (VI) 

) T*&2tlZ><tGV>) (VI) X^©^t3^ 
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r 3 -(c=o)-x 3 -y-x-z (vii) ca*, xnmmm^vx^ 



£A, TMJHbh'J* h^e/U^A7;i/5-^A, Tjc^thU-tert-^h^v 
U^A7;i/5x£A, 7jc^b7;US-^A^-hU^A, 7jc^bhUxh^F->7 

7K^b^^^h'JC7A, Tjc^fbhU^h^v^^^ 

'J* A, **fc*»>*U^*A, 7K^kv7y«^'J^^A, **fl:hux 
5 1 ;^^m , J5 1 ^A^0^7X^b^W^L<fflV^n§. 

^Att^, mit&&. &&m, &&mo&Mkm. uw&mm, n?v& 

□ tl (VI) l*;Udt*LT»0. 0 0 0 l-#52 : E;k $?*b<tt*50. 0 0 1~ 
0 O&JET!**. 



R— S^-NH— X2— NH 




(VIII) 
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□AV-jk 7*/-;k tert-^y-;i/^cD7;m-;^ ^ja^v^it- 
< y tf ;kx-^;k xfkv^jn ^kx-f-JU^oDx-x;^, 

o**x ^dd^;1/A. Mfc^n, hU^kX 1, 2-v^ODX^>^CD 
ADy>-ft^b7K^ #!;t&n-A*+)-X ^>ifx h;kr>^0^7K^ 
m, MfUZMATS. h\ N, N-y^^MMT^ K, N, N — x^^kT-fe 
h7* K^©75 v*?;k3JkM^>h\ 7jk*?>, A^IM? 1 

;k*x*;k75 h-wixiii^itixiv^ns. 

Hfl^m mm, u>st ia^^ois^, **>;uk*>&, x 

*>x;k*>&, ^>if>7jk*>&, Wkx>7jk*>&, #>7 7-x;k* 
ne>i?0^fflawt^ (vd i^h^lt^o. 01-152 o*;k *?£L< 
Emms® (vd i^MztthTitsm cvio ^i~^2^;i/ffl^xfft>n 

Kfommmts® (vn (vm ^s^, ^a^ick^^ 

(vm) £ 

Q 2 -X 4 -COOH (IX) 

tta r 4 -so 2 -o- (^4>> R 4 w\uy>m^rmm^nx^xh^ 

^7;Wl/«XttB^S$rWL,T^Tfe«k^7xx;Ug^t) T^StlSS 
^OfB^«Mf2<hl^SS£jK-to ) T^fc>£ft5fc&#> (IX) ££jfo£#T, 

5£ 
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rL^s^-mh— X2— N 




CO — X 4 — Q 2 

CH<^ R3 
X X3- Y -x-Z 



(X) 



mne^'f. q 2 >m?x\$R 4 - s o 2 - o - £^1% 

tf>Wk x^;k 7Dt?;k -f yyoe;k 7^;k <v^;k sec-y^jk 
tert-73\>k ^>^;k -fvo^k ^^>^;k ^^>;m#we>n, 
fc&Tfc^^k x^;k 7Dtf;k -fv/otrjk a 

»*wuTViTt>«k^7x-;i/*©«fta6tuTtt» mummy )v*)v 
*^;k x^;k 7ntf;k ttWiEQC^yfr&vm) > is»7;^**> 

* (#K *M^>, Ih^>, 7d#*v, ^h^->^t*©C 1 _ 6 7;i/3+vS) , 

*ftttfc£« (vim x^o^tism^ (ix) xtt-tott (in, 

fcfc^Dfrfcn*. (VIII) <D&tbT\$, m&LtzikS® (1) tK#JD 

tc&m (ix) fc:fflVi5nsjs«tttuTtt7;u*u^jRtt[ (wa«^hu^a 

0LthT\m%.\tYV*3-)V75.>& hUX^75>ift. tert-73\>k7* - 
^;W7S>tt, v^>v;M^;U7^ ^>y>y^^75>I, N.N- 
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,- 4 7;w*;n»«ft«*** (^ja^ws? (ix) t*s*?)vnm* t/i 
ts-ivfn&imm. *;4v73-)vm&. tytert-T^wMt 

5 *y^>5?;u^B6, (p-x hp^>>>;u) tyyu^wt^ 
£§&«$&) , Ct.eltitnK^^^^fiM^TKtt (m«8ig£ (ix) 

it, h'J7MDm h'J^PDSS, 7*h»R*£©g£Kfc7M6) , C 
7 . u MAM>»Wft (mfc?iI8t& (IX) p-HU 

;>x>x;u*>&$£<^£&itzKf&) ^ ^ tLx\t^mmmm 

ft^tojsK (0y*.fc&£lK& (ix) tfcT7i/-;k <s^7-;k ^>v*h 

15 x^;k yptf;K -f yyntf;k 7?Mk -f v73Mk sec -7^ 

;k tert-^WS) , C 1 _ 6 7;i/3^-> (0J*.tf*h*-X X^y, 7p# 
«fV;7D#*$/, 7h*<>, tert-7>*«>$) , AP^>Jg^ (0|*fcC 

x^;i^*\ yntm, 75p;h^) ^Tfi&snwxfcj;^) 

20 *J&U*tf&ttS. 

iSttxx^t LTtt, w^tf^rftu >SixfJi/ («*tf-?x h**>i) 
2, 4 - vx h p 7 i-;nxfjk *>7y/5 1 ;ux^x;k ^^dd7i- 

25 SKX7>x;k l-tHu^W/b'jyy-JUXfJk 6-*pp-1- 
kHP^^>7hU7y-;PXXx;k 1-fc KP^v—lH-2-tfU H> 

m cti^nsttd.jjw (fliAtf^k x^;k 7Ptr;k <y 

7PtT;k 73=Jk -fV7^;k sec -73Mk tert-73MN|) . C 1 _ 6 7;i/P 
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9^:*-, x^ju?^ ^nem, r/^;^**) ^tk 
<r 5 m (dcc, wsc, dic^) , r>juwa*m& wiuzi/T/Q/umvxm, dppa, 

(VIII) 1 ^MZttLTiknWs (IX) ttlfc^WGS^k 
1/ < WjKJ 1 UU 2 * ;i/Tfe^o 

R*«HBttft^« (vim xh: (ix) ©am, &&RtfiIS©agi. KJ&fig 



#K*U£Afci:©ESfc7;W;&»J&JR, HJ # A, £K*5fc# 




(la) 
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^HfOUvX N-^fJRMiJ> t 1, 5-v71ftiv£D [4. 3. 0] ; 
>-5-XX 1, [2. 2. 2] tf**X 1.8-^71ftf 

[5.4.0] -7-<i7>x-fe>^«h*OW«m ^U'JWA, n-7 
?dU?£A> sec-^D'J^^A, tert-:/^DU^A&<i:<DU^A^ 

(i) i ^wctt bxmmm l ~& l o o » $ t < \tm l ~ 
Ef&sg«®-i o ot:H&2 o or, #£b<«ij$-7 s^nsi 5 otn? 

ft® i 200 mm, &zv< \m 5 #m~~m i o o ra-r&s. 



i 0^0 

R— S^-flH— X5— COOH 



(XI) 



Z-X-Y-X 6 -NHCH 2 CH(OR 5 ) 2 



(XII) 



R L^s^-NH— X5— CON 



< 



X 6 — Y-X-Z 



CHgCKORs) 



(XIII) 
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-fV7*Dtr;k <y^;k sec-y>;k tert-7?;k ^>3\>k -f 
vo^;k ***>^;k ^*->;i^W*>n, fc*»Tt>*3\»k x^;k 

nzfc^m (vim tib^* (ix) t<DKfo7?mwzntzRjfc&mmft j s>Kfo& 

(XIII) ttfflSREJSfctfLT 



K+OiB#ttl98EtPia«S^-r. ] T*JbSn*ft^Ki (XIV) fcgjfcT*. 

x, mm®. mt7)i>5L-v&, mt??~o&. jut**, jutm Hfc 

E*tt<k^«!J (XIV) l^M^LKfclSO. 0 0 0 O^k 




.0 



N — X 6 — Y-X-Z 



(XIV) 
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Kfommte®- 5 or~*i2 o or, «F*L<tt»-3 ot:-»i 5 ox:r$> 
R««?nBttfls^« (xiv) xttito&st. mmvmm, kms*i:j:oti& 

9ftmoaiHM04 8l9IHK «P*U<tt»2 0^M'-»2 4»MT*5. 
(XVI) «, ffiSK:«k0z:S|g££«5cLTa; 



BtmMm^to ] ■eisns^i (ib) x«*-©£&«jfi-r*. 

R^ttft^tt (XIV) l*M:*fLT, SjcftltoO. l^-ftiootm 
5. 

.R*iafttt#5-3 o~*tji 5 or, $?£L<»»- 1 or-m 2 o"ct&s„ 
Rjwwttfl:^* (xiv) , W7iM<Dm.m. mmnmm, Rj&m&*Hz.&*)&iz 
9*m o$hhm»7 2P*m, »*u<«^i 5£hh»4 si^mt**. 




N — X 6 — Y-X-Z 



(lb) 




(XX) 
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ca+©e*ttfflefcra****-r. ] x&znzits® (xx) x^omt 
5£ z-x 7 -q 3 Kt> x 7 «jg^^rc««^^nT^Tt)ct^7;u^^> 

Q 3 IJ/\Dy>IHIM R 6 -S0 2 -0- (^4>, R 6 teADy>II 

$ nx ck \m&m * m l t t> «t n 7 x - 

(XXI) Xte^©;&<h££jft£#T. (I) ^llf^^t^Tf 

5. 

miejS;*, x 7 T^$n§M^$nx^T ! b«fcVi7;^u>^(c*5^sg^s 

10 S*J-€-0**STtt»5n*. 

vf ens. r 6 &a ny -pflHft^ nwT t> «k i^»t;p+;i/Sxw:«* 

tt, mztet'f'frs x?;k yotr;k -fy^nwk 7^;k -rv^ik sec 
15 -^;k tert-y^k ^>^;k -fyofi **^>^;k ^*^;Mf 

fi&g£WLWTkc^7xx;i^®m&g£LTte> 0!l;Lfc«g«7 

20 (m> *^Jk x^;k yntf;k ^;u&£oc 1 _ s 7;wni) , i£ 

^7;m^vS (0t Ih^X ^D^y, ^^^t'CCj.e 

7;m*<>£) , /\n>f>m? (#K 7y#, tt*. a**fc£) , xh 

*ftttiT2^» (XX) (XXI) 3tt**©i&££El&3# 

25 antic^o, {t&t> (i) zmmtZo 

ffc^HJ^A, #3Hfc*'J£A, fc£0**{t7;fc&U&R. m-tfrtiMfcU^ 
£A, Tk&fl^HJ^A, 7KIMI:*'J^A*i:0*B6{k;7^*U^JR» 
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teEommfcmyjvxv&mtezommi&m, m«Hj*:p;u7$x mjx 
^;U7$>, > j -ry/ot!;i.x^;u75>, truvx trail x N-^^;nf 

D'JyX N-^^jWJX l, [4. 3. 0] 7>-5 

5 -X>, 1, 4-v7+fh*>'7P [2. 2. 2] 1 , 8 - v7ift*->^ D 

[5.4.0] -7-^>x-fe>^i*0«m^ *5P;WJ5P7A, n-^D'J 
f^A, sec-T^P'J^A, tert-^PU^^A^afcDU^^A^ U^ 1 ? 
Ax<V7*Ptr;U7S K^(DU5 1 ^A7$ 

10 T^fc^^-eo^^fflv^n^. 

(XX) lW\ZttLT{t£V>) (XXI) $J0. 8-10^, 
^Ui^O. 9~5^;K i&m® 1 ~& 1 0 0 =£)V. #£L<&m~&2 

15 s^pflttft^* (xx) , iksm (xxi), isxttiioii, Rfo&mm\z 
£ o gfcsa*, ®^ i ftm~m 200 urn t < to 5 iooh 

20 7irx-h, 7h7+X(h l J7x^X7^ »/\°7>^A, ^bb*X(hU7 
xXJl^X 7 4 y)n*7V*J A, >>7 p □ t:X ( h U X3MP*X 7 » /1 7 *?t> A, 
I> U X U x>7-fe h » v/l^v^A-2. 2' -tfX (y7xZMX7-f 

X7^»'7^k &fcfc'X(HJx^*X7^>)xy^;k 
25 7xXJl/*X7^>)Xy^;i/fc£) , Pv7A<fc&t) (#1, &fthU(HJ7x 

WWtl^. ^ne©Mli©ttffl*ttft^«oa)it;ufc:»LT»i'-o. o 
o o o o 0^L<\tmo. 1-0. 0 0 0 0 lWHto*. 



WO 99/40075 PCT/JP99/00470 

49 

m) 



JfitS R 7 OH (5£<K R 7 (M7^JI/Si£it„ ) Tg^tlSfl^tl (X 
XIII) Xtt*©tt££E£$-frT, 5£ 

R^(7t-X'-Y-X-cf H (XXIV) 

10 c^^oiB^^HuEtmta^To ) •pgsnaM cxxiv) x\z^<d 

tftfcSifiU &\,*r<t$® (XXIV) Xtt-€-OJfife75>«tRlS$1i-T, 3£ 

R L^s^^-^'— Y— X— Z' (XXV) 

^To ) TS£ftS<fc£« (XXV) Xl*t©ifi£S!ljrr5. 

7*Dlf;k ^V7nWk 7>;k <f77>;k sec-7^;k tert-7^;W?0 

<k£$ (xxi i) (xxi 1 1) to&mts auriSU+Tfiton 

20 (XXI I I) * J e©*S»«tbTfflViTfe«tK 

(#k && $kit*mm, mm. ] j>m^ommm. 



WO 99/40075 



PCT/JP99/00470 



m%® 3 o 240 mm. B$.L<\mi 1 2 0 bwt* -5. 

(HIV)&7S>£i (#1, 7>t-7;^W5X x^75>, ^ 

10 ;P75>, > J -n-yntr;P75>, t!n»Jv>, tMUv>, tM'JX fcM? 

l-^^;Ptf^7v>^£©nSS7^>;7xUX N-*3MU7xU> 
&£©##»E7$>fc£) tRfottTitS® (XXV) 

15 U&n5. 7S>g£*0£3a8IK£LTJ8Vvtt>«i;lr*.' 

MM^raTO- 2 0 r~$j 2 0 or, &$.L<\zm- 1 or-m 5 or 
Rimmm&to cam , 75 x «»<&a»RtfE£»sfc«koTSfc* 

fflfctt3 0#M-Hfo2 4<mM. #*L<«*ni$ISMGl 2 OP&MTfcS. 

±»0«jfi^Afe^L/Ft*VJTffl^5nfcjR*Hb^«> (I I) , (III), 
(IV), (V), (VI), (VII), (IX), (XI), (XII), 

(xx) szzfi (xxi i) \t&#<M<D*&x\ttn\zm?ttmz£-DTm 

25 a) ib^ft (II) ©Sliife 



5 So 



i) 



i 0***0 
R— S^-0H 




(XV) 



WO 99/40075 



PCT/JP99/00470 



51 



(xv) xitzrom. mmm. mmmm) */\ny>ittzz\t 
\z£K>ftt>nz. \t%m (xv) \zm^^n^>mmmtLximpni, 7;u#u 

*tMI/75>&> hUx^75>^ tert-^J^^5 L ;P75>4l, *MV 

eu5»*, *yu>**) ^rz/\uy>imtvx\t, 
(xv) t/\n¥>{£M*mmMTfcfozitTt>&\,^ ®mtz&t)mm*mto 

^;i/A75 K,N, N-f/^^;U7-feh75 K3?©75 HA^IMttxaaMMIE^ 
UTffl^&nS. (XV) l^EMzMVX, /\Utf>{m®lfc^ 

(XV) xtt/\ny>lkl(Dlg > &tt®a& EJ6»*K:«k-3TJi&* 

**, iiTO 1 L#J 7 2 BPS. »S L < TO 1 0 UJ^J 2 4 
ii) 



cat, l 1 fomm^ximMmz. ^(DmoumtmBtrnMrn^r. ) 

(XVI) t7KO#ffiT. &^Xtt£iit££&£i*Tffc£$ (II) 
3Na, -C(=NH)NH 2 Wt^tl5. £jS«®#&&#TfTfcn, mflBL 




Q 



R 



-S- 
(XVI) 



L 
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fc^cTfflv^cigimTfflnens. Kfomt&M (xvn i^mzm 
LT&mxtefkm® i fc^ l® i o o ^k t < ta® i 3 0 ^;n? 
fcs. E&i&gra:®- 5 ot;&nL»i 8 ox:, #£L<&#j-3 ox:u^L® 
1 2 ot:"e$.5o 

ffc£$> (ID T*£ttfc> XM-;^PU KX«x;k*-;i/7n = HOfijg 
fimXltetUzWfttmiZ&oThitS® (II) £«j§T5;:<!:a*T#S. 

b) (no <dw&& 



+ Q 1 — X-Y-X-Z 
(V) 




(XVII) 



L 2 |jTf— X-Y-X-Z Will) 



MAS /-V- 0 

*- Hfi A X'-Y-X-Z CM) 

fWB5£ (XVI I) Rtf (XVI I I) L 2 T^£n5&^g£Utte, 
Jktf-;M§0 , ^>^;US, tert-y^;i/^v*;Ufc;US> ^>vJk**S/ 

#jk#xjug, 7i);k**v#Jk*x;k* < 7x^*^#z;n, c 1 _ 6 7;u 
*;k**v-#;k#x;i/g <0J*.»& ;* h^>;*7ji/#x;k xh^^jtoP 

^;PS» <fcWBH5tt*. £nS©£fcUftV>b3ffl©ADy>IR-?' (#J;ite£7 
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PCT/JP99/00470 



*fc"ett*rfls£tt (xv 1 1) t\t%m w x\tt<DKfo®mmft%Kfois 
irafc&tt (xvi 1 1) zmmtZo 

^o&o\zhTM&vtcit&m (xvi ii)d umm*m£Tz>z\t\z£r) 
5 its® (no *«gT#5. 

c) itS® (IV) ©SSlii& 



*mtit£%) (II) <fcft&^ (XIX) tflDK^JCk-DT-fk^fft (IV) £8S 

(v) , (vi), (vii), (ix), (x 1 ) *$«fctf (x 1 1 ) 

{k^* (i) ©&&, -tna^iMaio^aicftfci, w^lwi:^ (o \zmmm 



tfJh&Lq + Hlf A NH 

(II) ^ 

(XIX) 




10 




(IV) 
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^@^^wr^©T% W]%)tK>t>vm$LW}® m&tth, d-jw 

yfry/Mv-m* am , m&m*. &&&& 

&\£>bffimm. &mmm®&fc »^ xf>haixttPT 

(sirs) xm&&tfmmmT?%mtznmmL { gnm®mm 

DIC®iifrfc.fcoT£D*#aM*£ («^tf»^, ffFF±, ^ 
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*%*mn<¥ o\t%® (i) xitt<Di&<Dttm\$* mmommiz^xmrn-r 

its® (i) xte*<Dt&z±.ft<DmB\zmm-fz>ij&tLT\t, ns^#fn?-$ 
Mzm^<bnT^%&to<Dmm%&zmm-t2>z\ttfxz%. &tz. ±.&<dm& 
\zmmt%>®G\z\t, &m\zfeCT. *<Dnmzm-z>mzm\ftmz&^Tm. 
%m*t>n%Mmu mmi imai, nmm&m, mm<mu 

its® en x\$*r(Dmmmz®Tz>®£\zfe, mmu m^ni $ 

m.xst5^)m\zm-t^m^\z\mmn^s >>uy7mzm-z>m%\z\*& 
mm*. ^Mx\mm\\zm-^m^\z\mmmi nmmmu mmm* 

>-*3\»Hr;i/D-x& % TJM^gtf-MJ^A^ ^'Jt'J>W(f6n5. 

mnM<DMtVT\$* x^Tv xf7U>i, 7,^7 u> 
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8 ommfznz. 

m\z, its® (i) x\t*<Dmz±m<DMmzmmTz>m£\zte, mmiz&v, 
mm^m\z^xm^m^6n^m^m, em#i <%mu mmu %im, & 

its® (0 x\tz<Dmtttz>*%w(Dmmt, &fefr?&m&T$:£\z® 

^■immz^-oxm^ti^ mx\m^.o^\zmu^-r^ms\z\t. &x 
(M^6 0kg) iB^*)<o®.*mttm®mft ut&® u> xra:*©tt) ^lt 

ttlftULl 0 0 Omg, $?£L<tei®3fc^U3 0 Omg, SfcfrSKttfcl 0 

ttmaiz^T^gtzzi)^ mz.imm<DmzbT. a##sikg&fc 

Omo. Olmg-ttlOOmg, ffil<tt»0. 0 1 -#95 Omg, «kOff 
*Ktt»0. 0 l-»2Omg§»KaitfC«J;DS4'rS0*WIR^T*S. 

tt»»tLTtt, naitKog*, &-rasm ^^m, fif^awas, * 
mmmfcztfttn* £itmmmmtLT\*. 4*>b7*u 9 szmmit 

xi$*<Di&*mm<D7k&mh l < \m&mz®m. mmztcimiktz z\t\z& 
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&tt& tzatmizn. m^tmmmmu mfL\tT)vn-)v mxtez.?; 
;w . #-(*>&ftm&m\ (m^uv^-hso, hco-so) 

mt^>^)vn-^L^ m®.7um>ttE) , &im muz. thmrji 

30 , TG{£Tlg (^J^.^D7^77-h^) , A I Iigtri^ MXUlU? 

#%0J* ^»J©*7A^OTh^77^-lCi5tt§^ffi^TLC (Thin L 
ayer Chromatography, iI^DTh^77^-) lCj;3m§rRdff&fc>n£. 
TLCglgK^Tte, TLC7V-h£LT*;k* (Merck) &£{<E>6 0F2 

;k^&IS0^— b';uy;i/6 0 (7 0fct^L2 3 0^ r > a ) £fflUfc. NMR7s 
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^ hMtftmXteftU&mtLXT -h ?*5MUv 7 >&m^T Gemini 2 0 0 
hP*-*-T?$)£U £6m* ppm T^Lfc. I RT.^^ hJl/tt** 
FTZR-8 2 0 OHX^^ hP^-^-TSiJ^tfCo S£*MEfc;feHT ( ) 

5 ml* Og&fcmrTo ££##0!K IIM'f^lB^^^cl:^^*!?*^. 



s : z/>ifUy Y (singlet) 

d : #y*Vv h (doublet) 

t : HJTVy V (triplet) 

q '.^UJVf-yh (quartet) 

10 quint iZtysOv-yh (quintet) 

ABq : ABi^^JPry h (AB type quartet) 

dd : #~JVyY (double doublet) 

id : VjWf-TVy h (multiplet) 

br : 7d- K (broad) 

15 brs : 7*D— K z/>*fVy h (broad singlet) 

I : ilyy*V >>?1!LWl (coupling constant) 

WS C : jkSMfefrJUtfvM' 5 H 

THF :fh7tH077> 

DMF : v*3MMv>I/A7S H 



20 DMSO:y/fJl/XJ^yF 

Fmo c : K^>#;U#-;p 
HOB t : l-kHP*^>XMI7 1 /-;P 
DBU : l,8-v7ift^>^7D[5.4. 0]-7-^>x-fe> 

25 ##0¥ 1 

2-kf^7x/> (3. 00 g) £THF (30 ml). DMF (30 ml) \Z®ML. hUX^JP 
7S> (5.02ml) M;ifc.*&T^7*l/>-2-X;i/*-;i^DU K (8.16g) 
WTHF (30 ml) «iTl, g«-lfttl#L£. RJ&&£$fflt3gU 81® 
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(7.15 g) fcfcfc. 

'H-NMR (CDC 1 3 ) 0 : 3. 33-3. 50 (4H, m), 3. 79 (2H. s), 6. 05 (1H. brs), 7. 63-7. 80 
(3H, m). 7.90-8.07 (3H. a). 8.38 (1H. s). 
IR (KBr): 1680, 1651, 1342. 1323, 1165 cm-'. 

mm 2 

i - (4-> 7 y ^ > 22k) -4- (± 7 £ w >-2-7Ji/fr xju) -2- g y 7 > 

4-(t7^l/>-2-7;i/*ZJW-2-lf^7yV> (290 mg) £THF (8 ml), DMF (2 
ml) QV-Cfcmiti- h U £A (60 % in oil, 40 mg) SJDAfc. 20# 

Maa^bfc«» 4-y7/^>yMoiJh' (182 mg) fcjp*, 
fc. KlSiiXEifll/, 38B*fc**iD&i*Kx5\>UTJl&ttiL;fc. 
»***Tife#U ftjR (MgSO,) aWILT, »«*fe->U*W*7A^OT 
h>f77J- K*if-> : @ti?X^;U = 1:2) fc#U IH&tiA®«ft^4b 
(220 mg) 

'H-NMR (CDC1,) 6: 3.30-3.42 (4H, m). 3.89 (2H, s), 4.58 (2H, s), 7.24 (2ft 
d, J=8.5Hz), 7.53 (2H, d, J=8. 5Hz). 7. 68-7. 80 (3H, m), 7.92-8.04 (3H, m), 
8.38 (IE d, J=1.6Hz). 
IR (KBr): 2228, 1649, 1346, 1171 cm" 1 . 

4- ( t er t-7 h )Vi£-)V) -2- ^=>i£Z> 

2-fcM5vV> (3.00g) t7±V-hV)l (50ml) 0g£4ftfc-JfcK>Mert- 

(7.20g) *«tu ^unimmmthfr. Kfom*m&mffibrz&. m 
iiiifc^^i-fiPWi, mm&vmmitti® (4.77 g > sat. 

'H-NMR (CDCI3) 6: 1.48 (9H, s), 3.33-3.43 (2H, m), 3.64 (2H, t, J=5. 3Hz), 

4.09 (2H, s), 6.40-6.70 (1H, br). 

IR (KBr): 1696, 1667, 1400, 1341, 1130 cm-'. 

mm 4 

4- ( t er t -7 h ± i/jj jk£x>lU) - 1 - (4- v 7 7 ^ > -2- £ ^ g y 7 > 
##0y2£P^£©#&T, 4-(tert-yh^v*;^-;U)-2-tr^7> J y><!:4-v 
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'H-NMR (CDClj) 6 : 1. 47 (9H, s), 3. 28 (2H, t, J=5. 2Hz), 3. 63 (2H, t, J=5. 5Hz). 
4.18 (2H, s), 4.66 (2H. s), 7.37 (2H. d, J=8.0Hz). 7.64 (2H, d, J=8. 0Hz). 
IR (KBr): 2224. 1690, 1651, 1424, 1341, 1246 cm-'. 
5 ##$1 5 

i-(4->7/ ly^M-i-M*? y; >imm. 

4-(tert-yh^v*;^~;i/)-l-(4-v7/^>> ? ;U)-2-tf^^>?y > (1.10 g) 
l:4S^SiStxfj^it (20ml) £Jq*_, ^UT'immMftLfz. KfoWtZ 

anu mkx* y-)v^tapim^it^, M^^mmit^m (812 mg) 
10 %mco 

'H-NMR (DMS0-d 6 ) 6 : 3.35-3. 55 (4H, m). 3.81 (2H, s), 4.67 (2H, s). 7.51 (2H. 
d, J=8. 2Hz), 7.82 (2H, d, J=8. 2Hz). 9.75 (2H, brs). 
IR (KBr): 2928, 2238, 1657, 1491. 1414. 1350 cm-'. 

is 4-(6-^Da^7^^>-2-x;i/^-;i/)-i-(4-->7y^>v;p)-2-bf^^v/ > 

\-(4-is7/<>i?)l)-2-¥^7z;y>tmM (201 mg). 6^0Dt7^U>-2- 
XMn^n'J H (205 mg), zmj-hVVA (254 mg), mm^)V (10 ml), 
* (5ml) ©E£fc£MT2l$ra«#Lfc. W&Jg£#&U fiSft^itoKTfft*, 
«ft (MgS0 4 ) il^lfc. SSftSy«J*y;P*7A^D7h^77>f- 

20 1*> : mm^)U = 1:2) fctfU «fi^S©«{t:^ (239 mg) *%tz. 
'H-NMR (CDC1 3 ) 5: 3.37 (4H, s), 3.87 (2H. s). 4.59 (2H. s), 7.28 (2H, d, 
J=7.9Hz). 7.57 (2H, d. J=7. 9Hz). 7.58-7.66 (1H, m), 7.78 (1H. dd, J =8. 5, 
1.9Hz), 7.90-7. 98 (3H, m). 8.35 (1H, d, J=l. 4Hz). 
IR (KBr): 2232, 1651. 1346, 1167, 698 cm" 1 . 

25 7 

4-(tert-yh^->^;^-;i/)-l-(3-->7/^>> ? Jl/)-2-bf^^yy> 

2 tmU<D JjfeT\ 4-(tert-^h^^;P#-;i,)-2-tfAL->vV><!:3-x 

'H-NMR (CDC1 3 ) 6: 1.47 (9H. s). 3.28 (2H, t, J=5. 4Hz), 3.64 (2H. t, J=5.4Hz), 
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4.18 (2H. s), 4.64 (2H. s), 7.42-7. 68 (4H, m). 
IR (KBr): 2230. 1705, 1653, 1420, 1342, 1240 cm-'. 
##0J8 

i-(3-yyy ^>v;u)-2-tf^^->v >imm. 

5 &%m5tmm<DljfeT\ 4-(tert-^h^v*;Ufc;W-l-(3-v7y^>v 

'H-NMR (DMS0-d 6 ) <5 : 3.37-3. 57 (4H, m). 3. 81 (2H, s), 4.65 (2H. s), 7.52-7.80 
(4H, m), 9.85 (2H, brs). 

IR (KBr): 2926, 2230, 1659, 1497, 1429, 1354, 693 cm"'. 
10 9 

4-(6-£ □ k>-2-7JPfr-;i/)-l-(3->7/ ^>^)V)-2-^yi> J > 

&%M6tmm<Djjmr. i-(3->7 y ^>v;u)-2-e^v j >mBMt s-z 

'H-NMR (CDC1 3 ) <5: 3.37 (4H, s), 3.86 (2H. s), 4.56 (2H, s), 7.38-7.49 (3H. 
15 m). 7. 52-7.65 (2H, m). 7.78 (1H, dd, J=8. 8, 1.8Hz), 7.90-7. 98 (3H, m), 8.35 
(1H, s). 

IR (KBr): 2230. 1647. 1350. 1165. 963. 698 cm" 1 . 
1 0 . 

4-(tert-7>^'>^;i/7^-;t/)-l-(trans-4-'>7y i/^u^\^y-\-^ 
20 ;i/)-2-bf^7v/> 

2 1 m&ojjmi:, 4- ( t er t-y h * y% - )v) -2- tr ^ ^ v j > <t 

trans-4-v7/-l-^^>x;i/^-;U^^>^^;i / i/^ D /\^>^fflViT^ 

'H-NMR (CDCI3) <5 : 0.98-1.07 (2H, i), 1.47 (9H, s). 1. 42-1.86 (5H, m). 
25 2. 06-2. 22 (2H. m), 2. 32-2. 49 (1H, m), 3. 24-3. 37 (4H, i), 3. 64 (2H, t. 1=5. 4Hz), 
4.08 (2H s). 

IR (KBr): 2238. 1678. 1647. 1426. 1289. 1171 cm"'. 
11 

4-(6-£ P uj-y^ l^>-2-7>;i//lN-;i/)-l-(trans-4->7y 
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4-(terl-7 K*5/*;p#=;W-l-(trans-4-^7>/ n^lJ->-l-< JM?- 
;»-2-tf^7>V> (386 mg) £4ft&JttfeNftX?jl«tt (20ml) ft* A, £ 

5 Mn'JK (313mg),M^hU^A (318mg),B*&X5MP (IObIKtK (10ml) 

*in*., ^aTz^raa^Lfc. w$;i£#&u «»*!ft*Tijfe»» nm (Mgso 4 ) 

= 1 : 2) IdftU &£iSg.P H ©3tjI{t&tj (574 mg) £#fc. 
'H-NMR (CDClj) 5: 0.85-1.10 (2H, m), 1. 37-1.77 (5H, m). 2.00-2.15 (2H, m), 
10 2.26-2.44 OH, m). 3.20 (2ft d, J=7.0Hz), 3.39 (4ft s), 3.76 (2H, s). 7.60 
Oft dd, J=8. 8. 2.0Hz), 7.79 (1ft dd. J=8. 6, 1.8Hz), 7. 89-7.98 (3H, i), 8.34 
Oft s). 

IR (KBr): 2242, 1655, 1451, 1341, 1163, 700 cm" 1 . 
#%0U2 

15 4- ( t er t-y h * i/%)V$-)V)-\- (5- 5>7 J -2-^XXJM ?-)V) -2- bf ^ y S? 7 > 
###1 2 £ R«0>SFfeT?» 4- ( t er t-7 h * v# ;U#x;W -2- tf ^ 5 v J > 1 5-> 

'H-NMR (CDC 1 3 ) <5: 1.47 (9ft s), 3.38 (2ft t. J=5.4Hz), 3.65 (2ft t, J=5. 4Hz), 
4.14 (2ft s). 4.74 (2H, s), 7.02 (1H, d, J=3.8Hz). 7.50 (1ft d, J=3. 8Hz). 
20 IR (KBr): 2218. 1703, 1649, 1425, 1337, 1186 cm-'. 
###J 1 3 

4- (6-^7 □ □ j-y *? y >-2-*;Uft ~ )V) -1- (5->7 / -2-^XX )V t^fr) -2- bf ^ 

##081 1 i^iO^T', 4-(tert-yh^->^;i/#-;W-l-(5-v7y-2-^x 

'H-NMR (CDClj) <5: 3.35-3. 50 (4H, m). 3.84 (2H, s), 4.66 (2H, s), 6.93 (1ft 

d, J=3.9Hz), 7.42 (1ft d. J=3.9Hz). 7.61 (1ft dd, J=8. 9, 1. 9Hz), 7.77 (1ft 
dd. J=8. 8. 1. 8Hz). 7.89-7.97 (3ft m), 8.35 (1H, s). 
IR (KBr): 2218. 1663. 1346. 1165. 959. 694 cm"'. 
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##01J 1 4 

2-tW>V> (10gh*DD^g^>x;U (20.5g)>^^"h'J^A (31.8g), 
g*&X^;i/ (200 ml), tK (200 ml) (D^#j$r^T2B#r B 1^tfe. W$if £ 

5 »«u §sfa^7KT^#, (Mgso 4 ) '&mi®LTnt>ntcfe£kz?>^ mwt 

X^-X-x;i/Ttt#, ^bT*lfe^^O^|i^^ (18.5 g) £*#7c 
'H-NMR (CDC1 3 ) <5: 3. 35-3. 47 (2H. m), 3.71 (2H, t, J=5. 4Hz), 4.17 (2H, s), 
6.22-6.42 (1H, br), 7.37 (5H. s). 
IR (KBr): 1711, 1663, 1412, 1337, 1287 cm" 1 . 
10 ###1 1 5 

4-^>^^->^;^-;p-i-(4-yp^^>^;u)-2-hf^7> ? y > 

'H-NMR (CDCI3) <5: 3.26 (2H, t, J=5.4Hz). 3.67 (2H, t, J=5.4Hz), 4^3 (2H, 
15 s), 4.56 (2H, s), 5.15 (2H, s). 7.14 (2H. d. J=8. 2Hz), 7.35 (5H. s). 7.46 
(2H, d, J=8. 2Hz). 

IR (KBr): 1705, 1651, 1489, 1427, 1233, 1124 cm-'. 
1 6 

4-^ > V ->£ )lts - - [4- (4- g U V)V) ^ > *?)V\ -1-M^z>i>jy 
20 4-^>^;i/^i/*;i/^-;i/-i-(4-^D^^>v;|/)-2-tr^^^/> (807 mg), 
4-fcrU5W3fr£fc (244 mgh x ( h U 7xx;Mn7n7W » A^v^A 

(69 mgh 2HKB6^hU!>A7K»at (2 ml), Wl/X> (8ml), X?y-;U (2 ml) 

£7rafc&u ttift (Mgso 4 ) «»ttbfc. »a«&s/'j*y;p*7A^o-7h^ 

25 77>f- (»»x^;W KftU ft&ISA0&flft£ft (283 mg) Sftfc. 

'H-NMR (CDClj) 6: 3.32 (2H. t, J=5. 1Hz), 3.70 (2H, t. J=5. 3Hz), 4.27 (2H, 
s), 4.68 (2H, s), 5.16 (2H. s), 7.36 (5H, s). 7.38 (2H, d, J=8. 7Hz), 7.49 
(2H, d. J=6. 1Hz). 7.62 (2H, d, J=8.7Hz), 8.67 (2H, d, J=6. 1Hz). 
IR (KBr): 1705, 1688, 1644, 1431, 1292, 1244 cm-'. 
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##0)J 1 7 

4-^ > 21k*± 2M*k£=Jk±: C4- ( ter t-7 h * - ;i/7 $ J ) g > 

'H-NMR (CDCI3) 5: 1.51 (9H, s), 3.23 (2ft t, J=5. 2Hz), 3.63 (2H, t, 1=5. 3Hz). 
4.22 (2H, s), 4.55 (2ft s). 5.15 (2ft s). 7.10-7.40 (10H, i). 
IR (KBr): 1707, 1655. 1530, 1235, 1163 cm-'. 
10 ###1 1 8 

1 - [4- ( t er t -J_ Y ± )V$ ~ )VT $ / ) g > VM -4- (6- ^ □ □ ± 7 $ U >-2-X 
;^-;U)-2-e^7> ? 7> 

4-^ > : J)V**r 5 y% )l>#-)l-\- [4- (t er t-7 h * i/%)\s#-)V7 5 J ) < >i> 
M-l-M<vVJ> (401 mg) &3L*y-)V (15ml) fcigtfU 10%/^v^A 

15 ^ (160 mg) **&ffiT4PSra»lX«#L&. 

»JK*«£E®4bT#Stifc3Se«t 6-£ □ i/>-2-x;i/7fc-;i/^ □ I) 
H (261 mg). mMi-h^^A (212 ng), BI*X^;P (20ml), * (20ml) £fln 
A> ^i&T3«FKli^Lfc. 4fflM££HRU ffiftfcifckTifeEK ttli (MgS0 4 ) 
«WBLfc.Sia*S^U*y;p*7A^DTh^77^- (Mx^ : 

20 = 10 : 1) Kl#l/TjKftfei(gSOM^« (340 mg) 

'H-NMR (CDC 1 3) 6: 1.51 (9ft s). 3.29 (4H, m), 3.84 (2ft s). 4.47 (2H, s). 
6.45 (1ft s), 7.07 (2H, d, J=8. 6Hz), 7.25 (2ft d, J=8. 6Hz), 7.60 (1ft dd, 
J=8. 8, 2.0Hz), 7.76 (1ft dd, J =8. 7, 1. 9Hz), 7.88-7.97 (3ft m), 8.33 Oft d, 
1=1. 4Hz). 

25 IR (KBr): 1699. 1644, 1534, 1346. 1337, 1240, 1163 cm" 1 . 
##01 1 9 

i-[4-(tert-y s^v-*;u^-;i/75 /)^>v;i/]-4-(6-£ uwyy$ U>-2-X 
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;u^-;i/)-2-tr^7> ? y> (530 mg) \z4m^.mmm^jvmm domi) 
z;-)v (2mi) ist 3wiam»L&. L»&nfc»ii 

£3®, ^I^^-X-rJI/TM, ft*UT*Bfl;£tt (457 ig) 
'H-NMR (DMS0-d 6 ) 5: 3.22-3.45 (4H, m), 3.76 (2H, s), 4.47 (2H, s), 7.21 (4H, 
5 s), 7.73 (IH, dd, J =8. 7, 2.1Hz), 7.87 (1H, dd, J=8. 7, 1.9Hz), 8.18 (1H, d, 
J=8. 6Hz), 8. 24-8.33 (2H, m), 8.59 (1H, d. J=l. 8Hz). 
IR (KBr): 2934, 1651, 1493, 1348. 1337, 1161, 700 cm-'. 
###12 0 

4-^>^;i/^v^;ufe^-i-[2-(i-tert-^h^v^;^-;M-^u> ? ;P) 
io s.^M-i-v.^v ;y 

ter t-7 v*;^-;u-4- (2-y ? >x;^^;i/^->x^;w tr^ y i?>*m 

'H-NMR (CDC1 3 ) 6 : 1.00-1.25 (2H m). 1.45 (9H, s), 1.30-1.58 (3H m). 
15 1.58-1. 70 (2H, m). 2.56-2.78 (2H, m), 3.33 (2H, t, J=5. 2Hz), 3.38-3.50 (2H, 
m), 3.71 (2H t, J=5. 3Hz), 3.97-4.20 (2H, m), 4.14 (2H, s), 5.15 (2H, s). 
7.26 (5H, s). 

IR (KBr): 1694, 1657, 1426. 1236, 1163 cm-'. 
#%0!|2 1 

20 l-[2-(l-tert-yh^5>^jU^x;^-4-^^U> ? ;i/)x5 1 ;i/]-4-(6-^np^-7^^ 

>-2-x;i/7frx;i/)-2-fcf^ v/ > 

#%0U 8tmU<DJj&T\ 4-^>^^^^x;i/-l-[2-(l-tert-^S^ 

^^ji/^x;u-4-tf^u ^;»x^;i/)-2-tr >*m^T®.mm&&v>m.m 

25 'H-NMR (CDCI3) 6: 0.93-1.20 (2H, m). 1.26-1.44 (3H, m), 1.44 (9H, s). 
1. 55-1. 70 (2H, m), 2.54-2.64 (2H, m), 3.30-3. 42 (2H, m). 3.39 (4H, s), 3.76 
(2H. s), 3.94-4.16 (2H. m). 7.61 (1H. dd, J=8. 8, 2.0Hz), 7.79 OH dd, J=8. 9, 
1.7Hz). 7. 90-7. 98 (3H. m). 8.36 (1H. s). 
IR (KBr): 1690, 1649, 1418, 1339, 1167, 968, 700 cm"'. 
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##0»J2 2 

4- (6-7 □ □ :)- 7 ^ >-2-7>M-)V)-l- [2- (4- M g U x^;p] -2- bf 
##0ill 9t^HI©^T, l-C2-(l-tert-^h^v*JU^-;U-4-tf^'Jx;i/) 

5 x^;w -4- (6-7 □ □ ^ 7 7 v >-2-z)\>*~)),) -2- tf ^ ? v ;>*m ^Tte&m 

'H-NMR (DMSO-dj) 6: 1.00-1.50 (5H, m), 1.60-1.80 (2H, m), 2.60-2.88 (2H, 
m), 3. 20-3.43 (8H. m), 3.66 (2H, s), 7.74 (1H, dd. J=8. 7, 2.1Hz), 7.89 (1H. 
dd, J=8.8. 1. 8Hz). 8.18 Oft d. J=8.8Hz), 8.24-8.33 (2ft m). 8.59 (1H, s). 
10 IR (KBr): 2936, 1651. 1345, 1163. 700 cm" 1 . 
###12 3 

4-^>y;p^S/^;U^;M-[(l-tert-7 < N^^;Pfe;M-fcf^U^)^ 

'H-NMR (CDC1 3 ) (5: 1.04-1.41 (2H. m), 1.45 (9ft s), 1. 52-1. 68 (2ft m), 
I. 70-2. 03 Oft m), 2. 57-2. 77 (2ft m), 3. 20-3. 38 (2H, m). 3. 36 (2ft t, J=5. 3Hz). 
3.72 (2H, t. J=5.4Hz). 4. 02-4.20 (2ft m). 4.16 (2H. s). 5.16 (2H, s). 7.36 
20 (5H, s). 

IR (KBr): 1695, 1661. 1424, 1235. 1167 cm-'. 
###12 4 

i-[(i-tert-7 h^->^j;i/^-;M-e^u 2M * 5^3 -4- (6-7 □ u±y± k> 

25 ###11 8i|aj*©*ttTf, 4-^>v;l/^^;ufc;i/-l-[(l-tert-7*h^v 

*;w#=;u-4- tr ^ u s?;w * -2- tr^ 5 v j >£ m ^xmm^ommit^ 

'H-NMR (CDClj) 6 : 0.98-1.21 (2H, m). 1.43 (9H. s). 1.38-1. 58 (2ft m), 
1.60-1.97 (1H. m), 2.50-2. 70 (2H, m), 3.10-3.34 (2H, m), 3.34-3.48 (4H. m). 
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3.78 (2H. s), 3.95-4.16 (2H, m). 7.61 (1H, dd, J=9. 0, 2.0Hz), 7.80 (1ft dd. 
1=8.6, 1.8Hz). 7.90-7.98 (3ft m), 7.36 (1H, s). 
IR (KBr): 1678, 1657. 1350. 1167 cm' 1 . 
2 5 

5 4- (6-^7 □ □ ± 7 ? v >-z-x)i*=.)V) -l - (4- bf g u 21k* 2M -2- 2 2. 1 

;H -4- (6-^7 O D ^ 7 * V y-l-Ts )V*~)V) -2- tf 1 ? =J J > V>TMfiiS£ii><D 

10 'H-NMR (DMS0-d 6 ) <5 : 1.10-1.36 (2H. m). 1. 48-1.65 (2ft i). 1.68-1. 95 (1ft 
m), 2. 57-2.82 (2ft m), 3.06-3. 23 (4H, m), 3.36 (4ft s). 3.67 (2H, s), 7.72 
(1H, dd, J=8. 8. 2. 2Hz), 7.88 (1ft dd. J =8. 7. 1.9Hz), 8.18 (1H. d. J=8. 8Hz). 
8. 22-8.32 (2ft m), 8.58 (1H, s). 8. 43-8.95 (2ft br). 
IR (KBr): 2924. 1649. 1345. 1173. 961. 702 cm-'. 

15 ###1 2 6 

4-'<>i?)Vtti/lJ)V'#=.)ir-l, 2, 3. 4-fh7b E □ \L 7i?>-2--t> 

N-^>^;i/^>-*;i/fc;w^>»> (10. 5 g)> 2, 2->>xh*>'X3 1 ;P75> 

(7.33 g) 07-feh-hU;i/ (50 ml) ®mz, WSC m&M (10.5 g) ***TJn 
20 ^fDSW*, t&*n&&7jcTJi&?5fc#U HtHk (MgS0 4 ) 

Ufc. »B«bfcp-wio:>;*;i/*>Bfc (951 ng), h;wx> osomi) Sim*.* 30 
u «ji (Mgso 4 ) m^l/co #&nfctta*/5«tbx-x;n?jst^ 

tt*LT«lfe«SS©«HflS^ (7.37 g) 
25 'H-NMR (CDC 1 3 ) 6 : 4. 30 (2H. s), 5.22 (2H, s). 5.50-5.68 (1ft m), 6.29-6.48 
(lft m), 7.38 (5ft s). 7.50-8.00 (1H, br). 
IR (KBr): 1698. 1649. 1410. 1321, 1107, 957, 760 cm"'. 
##0IJ 2 7 

4-^>v;U^v^;^x;i/-l-[trans-4-(tert-7 h^r'>^;i/^xjP7$ /) is 
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t r ans-4- ( t er t h 3- ;w#-;W7 5 J ) *> £ n a^U- >-i ^ y 
(803 mg) £*^>*;i/*x;i/£DU K (0.298 ml) tfrbm&Lrz trans-4- 

(tert-^h+v*;^~;u7$ y)-i-^^>x;^-;i/^xi>^ oa+^>S, 

5 4-^>v;P^v*;i/fc;i/-1.2,3.4-xh^t Katf^>-2-*> (813 mg) 
©DMF(30ml) «»A^o^*U^A (967 mg), 3£fc# U (291 mg) 

m^mm^jmmmLtco mmm*m%i-k&*T~$t&L, (M g so 4 ) 

10 1:1) fctfU 7^^777tO^M (422 mg) 

'H-NMR (CDC 1 3 ) <5: 0.97-1.14 (4H, m), 1.43 (9H, s), 1.54-1.88 (3H, m), 
1.90-2.10 (2a m), 3.26-3.50 (1H. m), 3.31 (2H, d, J=7. 0Hz), 4.30 (2ft s), 
4. 26-4.44 (lft m), 5.21 (2H, s), 5.36-5. 58 (1H, m), 6.26-6.47 (lft m), 7.36 
(5ft s). 

15 IR (KBr): 1709, 1686. 1402. 1171 cm" 1 . 
#%#|2 8 

l-[trans-4-(tert-^ h^^tf^-^T 2. ^) is? U^'&y-X-^ 
4-(6-£ □ n±7# l/>-2-X;^-;i/)-2-tf^7 21 > 
###J1 8tmU(D^mX\ 4-^>v;P^i>-*;i/^-;U-l-[trans-4-(tert-y 
20 v*;U^-;W75 J ) : s>7 w\tt>-\-4 ;M3MM-1. 2, 3, 4-x h 7 1 K o 

'H-NMR (CDClj) <5: 0.85-1.13 (4ft m). 1.43 (9H. s). 1.48-1.70 (3ft m), 
1. 85-2. 05 (2H. m), 3.16 (2H, d, J=7. 0Hz), 3.20-3.46 (5H, m), 3.77 (2H. s), 
4. 24-4.40 (1H, m). 7.60 (1H. dd. 3=8. 9. 1.9Hz), 7.79 (1H, dd. J =8. 8, 1.8Hz). 
25 7.89-7.98 (3ft m). 8.35 (lft s). 

IR (KBr): 1678. 1644. 1508. 1346. 1159 cm" 1 . 
#%0J2 9 

1 - (t r ans-4-7 S 7 v £ □ A^+h >-l jMgjk) -4-(6-^PQt7»l/ >-2-X 
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9 trat»©^feT, l-[trans-4-(tert--/K^->*;U^-;P7S/)->^ 

□ ^if- >- 1 )V*3-)V\ -4-(6-^nat7^i/ >-2-* - -2- 7 V 

'H-NMR (DMS0-d 6 ) 6: 0.75-1. 05 (2H, m), 1. 05-1.34 (2H, m). 1.35-1.63 (3H. 
5 m), 1.78-1. 94 (2H, m), 2.70-3.00 (lH.m), 3.08 (2H, d. J=6.4Hz). 3.38-3.42 
(4H, in), 3. 65 (2H, s), 7. 72 (1H. dd, J=8. 7, 2. 1Hz), 7. 88 (1H. dd. J=8. 8. 1. 8Hz), 
7. 86-8.02 (3H. m). 8.18 (1H, d, J=8. 8Hz), 8.22-8.32 (2H, m), 8.58 (1H, s). 
IR (KBr): 2934, 1649. 1345, 1163, 700 cm" 1 . 
###J 3 0 

io 2, tvj, h^->x^;i/[4-(iH--r $^v-;u-i--r;u)^>^;i/]7$ > 

2. h*isZL?)V7$> (526 mg) t 4-(lH--T )V)^>X 

T;i/xkH (861 mg) CD*^/-;j, (25 ml) &tt£BMft (600 mg) SJn^LMT 
l^TO^bfc. O^T*^Th>J7-feh^v*^^k^h«J^A (1. 59 g) 

* 

(1. 21 g) 

'H-NMR (CDC 1 3 ) 6: 2.76 (2H, d, J=5. 6Hz). 3.39 (6H. s), 3.86 (2H, s). 4.50 
(1H, t, J=5.6Hz), 7.20 (1H, s). 7.27 (1H, s). 7.34 (2H, d. J=8. 8Hz), 7.45 (2H. 
d, J=8.8Hz), 7.84 (1H, s). 
20 HJgfll 1 

1 - (4-7 $ V J ^>i»V) -4- (i-7?U >-2-7, M-)V) -l-M^i/J >W6M. 

/ *>iS)\s)-4-(+7 ? U>-2-Z)l*-)l)-2-¥^7>> S > (405 mg) 
£x*/-;Kiml), 4m,j&jOk/ f J**D->ffi6i (7 ml) Sin*.* ^UH-MM 
#Ufc. ®M*m&'&. U%7> : £-7*>?;-m®. (5 ml) £1)0*., 1ST 
25 4BKif#Lfc. gg£JMB& CHP20*^A^D-7h^^7^- (7K:7-kh- 
h'j;P: 1^^=70:30:1) ICT»»L, ife7^7 7 XtOilM 
(207 mg) fcfcfc. 

'H-NMR (DMS0-d 6 ) 6 : 3. 20-3. 60 (4H. m), 3. 81 (2H, s). 4. 57 (2H, s). 7. 35 (2H. 
d, J=8.3Hz). 7.65-7.90 (5H. m), 8.05-8.28 (3H, m). 8.54 (1H, s). 9.14 (2H, 
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brs). 9.33 (2H. brs). 

IR (KBr): 3058, 1676, 1647. 1493. 1346. 1163 cm-'. 

nmw2 

1 - (4-7 $ 2 1 ^ > 2M " 4 ~ (6- g a 9 ± 7 * k )±ft - M -2- M * y *J J 

4-(6-^ont7^1/ >-2-x;i//fcx;w -l - (4- ^>7 / ^ > w -2- tr^ 7v7> 
(220 mg) 0^+*>/X^y-^ (9/1) jgft (10il)fc*»T*flalc*35f 

xft2»ia**a^ M-e-iftttai/fc. i5%7>«7x* 
(5mi) sjd^., eox:x'2mmuwLrco mttwrnt* cmox? 

10 A^D7h^77^- (&:7±h-hV)V: 1^^=70:30:1) KlTttfiU 

x^y-;i/-»Kx^^6iijift**T^tt*©awifl2^« (173 ng) 

'H-NMR (DMS0-d 6 ) 6 : 3. 20-3. 50 (4H, m). 3. 81 (2H. s). 4. 56 (2H. s). 7. 35 (2H. 

d. J=8.4Hz), 7.68 (2H, d, J=8. 4Hz). 7.74 (1H, dd. J=9. 0. 2. 2Hz), 7.89 (1H, 

15 dd. J=8. 6. 1. 8Hz). 8.18 (1H, d, 1=8. 6Hz), 8.24-8.32 (2H, m), 8.59 (1H, s). 
9.02 (2H, brs). 9.30 (2H, brs). 

IR (KBr): 3052. 1678. 1636. 1493. 1352. 1163. 698 cm-'. 

1- (3-7 $ 2 1 ^ > 2M -4-ti-2VUi-7$U >-2-X)l>*-)l) -2- &$222 
20 >W£M. 

%M&\ 2 1 mU(0^mx\ 4-(S-t7nnj-7$U >-2-7JU*x;W -1 - (4- v7 / ^ 
>v;W-2-tf^7 vV ><Dfrt> D \z 4-(6-£ U>-2-^;i/^x;p)-i- 
(3->7/^>^;W-2-fcW>V >£ffl^T, fcfittll©8flMI:£4&&#fc. 
'H-NMR (DMS0-d 6 ) 6 : 3. 30-3. 50 (4H, m). 3. 79 (2H, s), 4. 54 (2H. s), 7. 47 (2H. 
25 d. J=5.0Hz), 7.62 (1H. s). 7.64-7.71 (1H, m). 7.74 (1H. dd. J =8. 8. 2. 2Hz), 
7.89 (1H, dd. J=8. 8. 1.8Hz), 8.18 (1H, d. 1=8. 8Hz). 8.25-8.33 (2H, m). 8.60 
(IE s). 9. 16 (2H. brs). 9.38 (2H. brs). 
IR (KBr): 3144. 1682, 1645, 1352. 1171. 774, 694 cm-'. 
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l-(trans-4-7S 21 -> 7 □^•»>-l--l , ;i/^5 1 ;i/)-4-(6-^ □ u-f75> Vy-l- 

4-(6-? P U~yy$ V>-l-7,)V*s-)\,)-\-{\iMisH-z/T; is>7 U*\*W>-\-4 
;M3MW-2-t?<7v/> (312 ig) 28XifiK^+1f>/X^y-;K9/ 
5 1) mt (10ml) &Jn«itT6l^|Bia«l/fc. «IK«mft. 15%7>*X7 
x*>-;M*tt (10 ml) Sin*.-ft«#l,fc. cmotiy&zn 
^hifyy^- (Tic: 7-irhxhU^: 1^^=70:30:1) fcT»«U 
7:E)l7 7X#i<D&m<t£® (350 mg) fcfcfc. 

'H-NMR (DMS0-d 6 ) 6: 0.70-0.95 (2H. m). 1. 25-1. 75 (7H. m), 2.20-2.39 (1H. 
10 m). 3. 08 (2H, d, J=6. 6Hz). 3. 3-3. 4 (4H, m). 3. 70 (2H, s). 7. 72 (1H, dd. J=8. 8, 
2.2Hz), 7.89 (1H. dd, 1=8.8, 1. 8Hz). 8.19 OH. d, 1=8. 8Hz), 8.23-8.32 (2H. 
m). 8.60 (3H, brs). 8.78 (2H, brs). 
IR (KBr): 3077, 1682, 1644, 1346, 1163, 698 cm-'. 

is l - (5-7 1 2 z gxxjMfjk) zLSk£vu±23Lk. >-2-x;i^x )V) -2- tf 

MffiM4 tmm<DJj&X\ 4-(6-7PP±7*l/>-2-7Jl/*XJW-l-(trans-4- 
->7;y^ D^tf SMHVMf^M-tf^sV O \z 4- (6-7 p p 
i^>-2-x;^x;u)-i-(5->'7y-2-5 1 x-;w^^;w-2-if^^ 

20 JflV>T, M6lteSOSJl^«S#fc. 

'H-NMR (DMS0-d 6 ) <5 : 3. 39 (4H, s), 3.75 (2H, s), 4.68 (2R s), 7.18 (1H, d, 
J=3.8Hz), 7.73 (1H. dd, J =8. 8, 1. 2Hz), 7.83-7.90 (2H, m), 8.15 (1H. d, 
1=8. 8Hz). 8.21-8.30 (2H, m). 8.57 (1H. s). 8.95 (2H, brs). 9.26 (2H, brs). 
IR (KBr): 3005. 1659. 1636. 1499, 1350, 1167, 696 cm"'. 

25 MMM 6 

4- (6-7 P P ± 7 ^ U >-2-7 ;i/7}sX;U) -1 - [4- (N-* ^)U7 gjV) ^ -2- 

4- (6-7 □ □ -f 7 ^ 1/ >-2-X ;p3fcx;W -1 - (4- ->7 / ^ > i/;i/) -2- M * 7 v 5 / > 
(440 mg) tC 28%^^^+f->/X^y-^ (9/1) (10ml) £ijn*& 
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&£&m& w%*?-)i7^>*? y-)imm oo mi) 

■feh-h'J^: l«Jg«K=70:30:l) fcT»«U *J|ft7*;i/7 TX^CD^H 
ffr&ft (173 mg) fcfcfc. 
5 'H-NMR (DMS0-d 6 ) 6 : 3. 02 (3H, d, J=4.6Hz). 3. 20-3.55 (4H. m). 3.84 (2H. s). 
4.55 (2H. s), 7.31 (2H, d, J=8. 2Hz). 7.65 (2H, d, J=8. 2Hz), 7.73 (1H. dd, 
J=8. 8. 2.0Hz). 7.88 (1H, dd, J =8. 6, 1. 8Hz). 8.19 (1H, d. J =8. 8Hz), 8.24- 
8.32 (2H, m), 8.60 (1H, s), 9.05 (1H. brs), 9.51 (1H. brs), 9.96 (1H, d, 
1=1. 6Hz). 
io 7 

4- (6-g >-2-X)l>ft-)V) -i-[4-(Wjy-f$;^ *>2. 

4- (6-£ DDt7^ U>-2-x;i^fc - ;W -l- (4->7 J ^>-J)V) V J > 
(440 mg) £ 28%*g^v^U->/x37y-;P (9/1) $ft (10 ml) 
15 ift7?5I^MlWll/fc. gJS&ttBft. 10X*JW*U>x*7-;Mgtt OOml) 
&iD*3BM«#L&. &j£$*ffi& CHP20#5A£DVb^7.-f- (tK:7 
-fchxhU^: l«^tt»=70:30:l) HTML, jfcfe7 : E;U77^«0«ifl: 
£4fc (427 mg) fcftfc. 

'H-NMR (DMS0-d 6 ) 6: 3.20-3.50 (6H, m), 3.55-3. 68 (2H, m), 3. 70-3. 95 (6H, 
20 m), 7. 35 (2H, d. J=8. 3Hz). 7. 47 (2H, d, 1=8. 3Hz), 7. 74 (1H, dd, J=8. 7, 2. 1Hz), 
7.89 (1H. dd, J=8.7. 1. 7Hz), 8.19 (1H, d. J=8.8Hz), 8.25-8. 32 (2H, m), 8.60 
(1H, s). 9.40 OH. brs), 9.53 (1H, brs). 
IR (KBr): 3021, 1655, 1613, 1346, 1163. 1115. 698 cm-'. 

25 1 - [4- (N-7 $ 1 7 $ 2 J > CS>2M z±<t^BE±2^k >-2->Ul/frx;i/) -2- 

4-(6-^DD^7^u>-2-x;i/^x;w-i-(4-i>7y^>> ? ;u)-2-tf^7> ? y> 

(220 mg) Id 2l%imV**-yr>/X? J -)V (9/1) mm (10 ml) £flQA£ 

ur7mmnmLtz.®m*mm'&,&fc\i\!7i;> 025mg) ®x*>>-;u oo 
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ml) 8SteiD*.-lftft#Lfc 0 CHP20*^A^PT Vtf?74- 

(7K:7"feh-h'j;i/: lfc£tt«=70:30:l) , «^TLH20 \ZX 
«f«U «tfe7 : E;i/7 7X«0«ift^* (100 mg) fcfcfc. 
'H-NMR (DMS0-d 6 ) <5 : 3. 20-3. 60 (4H, m). 3. 82 (2H. s). 4. 57 (2H, s). 7. 36 (2H. 
5 d, J=8. 3Hz). 7.63 (2H. d, J=8.3Hz), 7.76 (1H, dd, J =8. 8, 2.1Hz), 7.91 (1H. 
dd, 1=8.8, 1.8Hz), 8.21 (1H, d, 1=8. 8Hz), 8.28-8.34 (2H. m), 8.62 (1H, s). 
IR (KBr): 3065, 1647, 1346, 1163, 698 cm-'. 

4- (6-7 □ □ j- 7 7 V >-2-X =JU) -1 - [4-(N-hKD»y7S^/)^> x 

10 Mzh^22J>. 

4- (6-^DD^"7^ V >-2-Z)Uft~)l>) -1- (4->T y ^ > 5>;M -2- 7 *7/ > 
(440 mg), t.KD+->;U75>Jfi»ifi (347 mg), MJ^A (420 mg)> 

80%X*/-;l/ (30 ml) <DM^=£2l^|giMjaglEUfeo X^/-;^@5l ( 

15 (353 mg) fcfcfc. 

'H-NMR (DMS0-d 6 ) 6 : 3. 20-3. 45 (4H, m). 3. 77 (2& s), 4. 47 (2H, s). 5. 72 (2H, 

s), 7. 14 (2H. d. 1=8. 3Hz), 7. 57 (2H. d, J=8. 3Hz), 7. 71 (1H. dd, J=8. 9, 2. 1Hz). 

7.86 (IE dd. 1=8.7, 1. 9Hz), 8.20-8. 30 (2H, m), 8.57 (1H. s), 9.60 (1H, s). 

IR (KBr): 3243, 1634, 1348. 1171, 696 cm-'. 
20 H^JIO 

1 - (4-7 $ J 1 > 9 JM -4- (6-7 D □ ir 7 7 >-2-7 x;W -2- tf ^ 7 5> y > 
tttttt (233 mg) (D^7/-;U (20 ml) fcttCx^^i: M 5 ^- MfcKtt 
25 (618 mg), h'JX^;l/75> (0.836 ml) £iD&MT-lftft#L&. 

CHP20#7A7nTb7*77^- (tK: 7-trhxh>j;P: l&£i£g= 
70:30:1) fcXttSU ^fe7 ; E;P7 7*tt®aHfls£<» (134 mg) 
'H-NMR (DMS0-d 6 ) (5 : 2. 33 (3H. s), 3.20-3.60 (4H. m). 3.79 (2H. s), 4.51 (2H, 
s), 7. 15 (2E d, J=8. 6Hz). 7. 26 (2H, d, J=8. 6Hz), 7. 73 (1H, dd, J=8. 8, 2. 2Hz), 
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7.88 (1H. dd. J=8. 8, 1.8Hz). 8.18 (1H. d. J=8.8Hz), 8.25-8.31 (2H. m). 8.47 

(1H, brs). 8.59 (1H, s). 9.50 (1H. brs). 

IR (KBr): 3044, 1632, 1348. 1161. 696, 583 cm"'. 

nmm 1 1 

5 l-[2-(l-7SvV-4-lf^UvjU)X^]-4-(6-^DD^7^U>-2-X;^- 

4- (6-^7 d l^>-2-7,;i/^-;W-l-[2-(4-tf^'J s?;w X^M-2-^y 

i?;>mkM. (118 mg) <D*$; -)V (io ml) III; S-/fMyft^l/7 
Ittmim. (315 mg). 28%^hU£A*h*vK^/-;Pjg& (482 ig) 
10 *gi&T3BP*1j£#L*:. ®m*mifa'&, CHP20^^A^DTh^77^- ( 7 Jc : 
7-feh-hU;i/: 1^^=70:30:1) , i^V>TLH20 (** KTiffSSU 

m&ywyTxtkvumit-s® (66 mg) £#£ 0 

'H-NMR (DMS0-d 6 ) 5: 0.80-1.50 (5H. m). 1.55-1. 72 (2H, m), 2.77-2. 95 (2H, 
m). 3.17-3.50 (6H. m). 3.67 (2H, s), 3.70-3.84 (2ft m), 7.37 (4H, brs), 7.73 
15 (1H, dd, J=8.9, 2.1Hz). 7.89 (1H, dd. 1=8.6, 1. 8Hz). 8.18 (1H. d. J=8.9Hz), 
8.24-8.33 (2H, m), 8.59 (1H, s). 
IR (KBr): 3152. 1649. 1346. 1163 cnf'. 
1 2 

l- [ O-7-fe K $ K -f )V-a- hf ^ u 2M * tM zt±k£ME±Z*± >-2-* & 
20 •fo-)\>)-i-\d<7i?; > 



MffiMl 0 tmmo^m^, l-(4-7$/^>^;|/)-4-(6-^no^7^^>-2- 

25 'H-NMR (DMS0-d 6 ) 6: 1.00-1.25 (2H. m), 1.41-1.68 (2H, m). 1.75-2.02 (1H, 
m). 2.22 (3H, s), 2. 84-3. 12(2H, m). 3.15 (2H. d. J=7. 4Hz). 3.37 (4H. brs). 
3.68 (2H. s), 3.68-3.83 (1H. m). 3.95-4.10 (1H, m). 7.74 (1H, dd, J=8. 8. 
2.2Hz), 7.89 OH. dd. J=8. 8, 1.8Hz). 8.19 (1H. d. J=8. 8Hz). 8.25-8.33 (2H. 
m). 8.60 (1H, s). 8.61 (1H. brs). 9.19 (1H. brs). 
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IR (KBr): 3067, 1642, 1346, 1163. 698 cm" 1 . 

mmm 1 3 

1 - [ (1 - 7 3 -4- fcWJ 2M * ±M -4-(z-?nui-7?u>-2-z)i,*-)i>)- 

5 4- (6-? O D i- 7 $ 1/ >-2-7. JU* - ;W -1 - (4- ij *^)V) -2- 7 v J 
>tt»itt (230 mg) CODMF (10 ml) gjftfc S-*?JK 7^*71/7 MlWSM. 
(348 mg). h'Jx^;U7$> (0.418 ml), tK (2 ml) Sin* 5 OTTe-lftflBfcl/ 
fc. S-^^;KV^«>U71/2«ttK«[ (348mg), HJX3^75> (0.418ml) 
SaiPU5 0*CT?HK:-lftft»bfc. CHP20#5A£DTh^7 
10 -f- (7K:7-feh-h'j;i/: 1^^=70:30:1) £T*M8U fSk^J^^r 
*tt©*IHfc£lb (160 mg) 

'H-NMR (DMSO-ds) <5 : 0.90-1.15 (2H, m), 1.43-1.60 (2H, m), 1.70-1.92 (lft 
m), 2.76-2.94 (2ft m), 3.14 (2ft d, J=7.4Hz). 3.37 (4H, brs). 3.67 (2ft s), 
3.69-3.84 (2ft m). 7.37 (4ft brs), 7.73 (lft dd. J =8. 8. 2. 2Hz), 7.59 (lft 
15 dd, J=8. 8, 1. 8Hz), 8.19 (lft d, J=8.8Hz), 8.24-8.33 (2ft m), 8.60 (1ft s). 
IR (KBr): 3098, 1638. 1613, 1352, 1171, 696 cm' 1 . 

mmm 1 4 

l-[trans-4-(N-7ir Kjf $ MJP7$ /) P^r»>-l->r;M?-;P]-4-(6- 
7 □ p ± 7 ? V y-l-7s)V-fo-)V) -2- fcf^ 7 -7 / >tttt jft 

20 otm^ko^m^. i-(4-7^y^>> ? ;u)-4-(6-^nD^-7^i/>-2- 
7M-;w-2-t;^7y; >mmvfrt> k> \z i-orans-4-7 5 s da^d- 
>-i ;m 5 1 ; w -4- (6- ^ □ □ 7 * 1/ >-2-z x; w -2- tf ^ 5 5? / 

tt&ffl^T, $mfi7*;P7 7X#<Z)^il{b£$l£#fc. 
'H-NMR (DMS0-d 6 ) 6: 0.77-1. 23 (4H, m), 1. 37-1.57 (3ft m), 1.66-1.81 (2H. 
25 m), 2.12 (3H, s). 3.08 (2H. d. J=7.0Hz), 3.30-3.45 (5H, m), 3.69 (2H, s), 
7.73 OH, dd. J=8.8, 2.2Hz), 7.89 (1H. dd, J=8. 6, 1.8Hz), 8.18 (1ft d, 
J=8.8Hz), 8.24-8.33 (2H. m), 8.60 (2ft brs), 9.07 (1H. brs), 9.34 (1ft d. 
J=7.8Hz). 

IR (KBr): 3058, 1640, 1346, 1163, 698 cm-'. 
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mmm 1 5 

4- (6-g p □ ± 7 ? v >-2-xm~m-\- [1 - (4- u 2jk) -4- g ^ u 22k * f: 
;p]-2-if^^vv> 

4-K>v;i/^v^;i/fc;i/)-l, 2, 3, 4-xh^t h*Dtf^> ? >-2-^> (3.48 
g) £THF (100ml), DMF (100ml) £8#U MTiMfeMMW" HJ *A (270 
mg) &J0*.£. Z0ftMtit&Lft&, l-ii-W&M-i-t&VZfrft-fr***,* 
*)VW)V> (2. 70 g) Sim*.. 60 < CT5NFra*i*L/fc. E£fc£«JEE*|gU 

tm (MgS0 4 ) &*ttLfc. (100 ml) 

io%K7W&mm a.oog) ^jn*, 7K*a«£T3i^M«L<««i 

Lfc. ttg£R£U 88£«JEEg£l,fc. gge«fc&K;&'J£A (1.38g), m 
&X^jU (30 ml), 7jc (30 ml) SJHA^, *&TT 6-^on^7^1/>-2- 
XM-^DUH (2.61g) ©THF(30ml) SScfciTFLfc. £MTlP#(jg«# 

L&f**a«$M*u «s»ft«*-eft#, en (Mgso 4 ) Mffibfc. 
«ii&x^y-^&jgftflsbT, «ifeiisa©^a<k^% a.sog) *mtz. 

'H-NMR (CDC 1 3 ) <5: 1.13-1.37 (2H, m), 1. 52-1.70 (2a m), 1. 78-2. 02 (1H. m), 
2.67-2.83 (2R m). 3.24 (2H, d, J=7. 2Hz), 3.43 (4H. s). 3. 73-3.88 (2a m), 
3.80 (2a s). 6.60 (2a d. J=6. 5Hz). 7.62 (1H. dd, J=8. 8, 1.8Hz). 7.81 (1H, 
dd. J=8.8, 1. 8Hz). 7. 92-7.99 (3a m), 8.24 (2H. d. J=6. 5Hz). 8.36 (1H. s). 
IR (KBr): 1655, 1599, 1345, 1159. 696, 586 cm"'. 

mmm 1 6 

4-(6-» □ u±z* i^>-2-x;i/^x;i/)-i-[i-(4-bf u vwtt^ll 22k*2. 
;b3-2-^7yy>iii 

;i/)-4-tf^Uv;M^;w-2-tf^^vy> (500 mg) Kx*y-jk m^mm 

itisTM&mikommikG® (414 mg) 

'H-NMR (DMS0-d 6 ) 6: 0.90-1.17 (2a ■). 1. 46-1.62 (2a m). 1. 82-2. 03 (ia 
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m), 2.90-3.10 (2H, i), 3.09 (2H. d. J=7.4Hz), 3.37 (4H, s), 3.69 (2H, s), 
4.00-4.17 (2H. m). 7.12 (2H, d, J=7. 8Hz). 7.74 (1H. dd. J=8. 6, 2.0Hz). 7.89 
(1H. dd. J=8.5. 1.7Hz). 8.13-8.32 (5H. m). 8.60 (1H, s). 
IR (KBr): 2575, 1647, 1545, 1346, 1167 cm"'. 

nmm 1 1 

4-(6-^Da^7^u>-2-7.;i/^n;p)-i-[4-(iH-f S^V-;u-i->f^)^>v 

H-(S-2aui-7?U>-2-7s)l>*-)V)X?U>i;7 ^>m.mm (321 mg) t 4- 

(lH-^yy-ju-i-^w^xy^xt h (172 mg) <d*?;-)i 00 mi) 
mmzmm. (mm) ^ta^un^mm^vtzo o^T*?&THJ7-trh 
z-isTkmitt^miki-hvyA (3i8mg) <&jp^^t smmtrnvrz. Ki&m 

fc, hUX5 1 ;i/7^> (700 mg) -D~5^XWct> UUTtJ-JV (300 mg) 

£UDA^r?3 oftmwLtz. Kf^m^mw^s &&*Tifc&u t&m&mmv 

Tmtltzjm* DMF (20 ml) (Cig&S-fr, (150 mg) %mZ.T9 

0W2m®8L&Ltz, SM^IL, t#£nfc^£i£&x^;i/M$$ii 

£&zkT&fc&U i£$^iBgLT#7£7PTh7*77^-- (gt#X?Ml/) 
tC-OtSSfU ^X^W^S^abT^fe^fBCD^k^ (177 mg) 
'H-NMR (CDC1 3 ) <5: 3.37 (4H, s), 3.87 (2H, s), 4.58 (2H. s), 7.20 (1H. s), 
7. 24 (1H, s), 7. 29 (4H, s), 7. 60 (1H, dd, J=2. 2, 8. 8Hz), 7. 74-7. 83 (2H. m), 
7. 89-7. 97 (3H, m), 8.35 (1H, s). 
IR (KBr): 1665. 1520, 1487, 1337, 1165 cm"'. 

%mm 1 8 

4- [ (E) -2- (4-7 □ p 7 xx;p) xxx;wx;t/frx;i/) -1 - [1 - (4- tf U gjlj -4- bf ^ 

^ISflll 5iTOO^feT 6-^7PP^7^1/>-2-^;i/^x;i'^DiJ HCD^f? 
(C (E)-2-(4-7PP7xX;P)Xf-x;i/7.;l'7jN-;|/7PU K^ffl^TII&nfe 4- 

[(E)-2-(4-7PP7xx;wxxx;i/XJi/j}Nx;i,)-i-[i-(4-tfU> J ;w-4-tf^u 
^M?;u]-2-t!^>V>ic> x*y-;k 4^^^x^;H§^^ip^. 
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'H-NMR (DMS0-d 6 ) (5 : 1.02-1. 25 (2H. m). 1.62-1.78 (2H, ■), 1.95-2.18 (1H. 
m), 2.99-3.18 (2H. m), 3.24 (2H, d, J=7. 2Hz), 3.45 (4H. s), 3.79 (2H, s), 
5 4.08-4.24 (2H, a). 7.15 (2H. d. J=7.6Hz), 7.44 OH. d. J=15. 6Hz), 7.52 (1H, 
d. J=15. 6Hz), 7.55 (2H, d, J=8. 6Hz). 7.82 (2H. d. J=8.6Hz), 8.20 (2H, d, 
1=7. 6Hz). 

IR (KBr): 2930. 1644. 1547, 1346. 1155 cm" 1 . 

%mm 1 9 

io i - [i - (4- tr u 2M -4- g^ugjM ±M -4- (4- g^ik 7 x x x;» -2- 

Jdiflll 5t^(D^T6-^0 0^-7^U>-2-X;i'*-;^DiJ Ho^fot) 
4-k-Jk7i-J^J^r;^ D U Kfcffltr»TSSnfc l-[l-(4-fcf'J^;W- 

4- tf^ y sw* -4- (4- if -;U7 x - x ;w -2- im 7 vV x* 

'H-NMR (DMS0-d 6 ) 6: 0.97-1. 20 (2H. m), 1. 52-1. 68 (2H. m). 1.85-2.09 (1H. 
m). 2.98-3.15 (2H, i). 3.17 (2H, d. J=7. 2Hz). 3.35 (4H, s). 3.62 (2H. s). 
4. 08-4.26 (2H. n), 5.51 (1H. d. J=11.0Hz), 6.08 (IE d. J=17.6Hz), 6.88 (1H. 
20 dd. J=17.6, 11.0Hz). 7. 15(2H. d, J=7. 6Hz). 7. 73-7.84 (4H. a). 8.20 (2H. d. 
J=7. 6Hz). 

IR (KBr): 2917. 1651. 1530. 1345. 1161 cm"'. 

mm 3 1 

4-<>v;kt^->;ft;U/ExjM-[4-fc Kci^-l-U-fcfU 2M&$li ^>±f 
25 J[M£21±±^±VzL 2, 3. 4-t- h z t Hp ^ 2 2> 

4-t:KD + vtf^Uv> (30 g), 4-*DDl£U5?>«tt* (45 g). 

hU^A (60 g) fcck£H77a;l/7JlO-ji/ (300 ml) CDfi^fr 6 0I«|IU 

X-T-^T«E»«K*|LT 4-kHD^'>-l-(4-fc!U^JWtf^U v> (18 g) £ 
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'H-NMR (CDC1 S ) 6: 1.61 (2H, m). 1.96 (2H, m). 3.11 (2H. m). 3.72 (2H. i), 
3.95 (1H. m), 6.66 (2H, d, J=6. 6Hz). 8.23 (2H. d, J=6. 6Hz). 
fcfU yr^DD^D^-b (24.1 g) &£immi-hV02± (18.3 g) <T)V 
ZUU*$y (500 ml) mmmz 4-t:KD*>'k^U> ? > (9.7 g) 

<D l-(4-tf U v;W-4-tf^ u y; > (9. 0 g) ■ 

'H-NMR (CDC1,) 5: 2.57 (4H, t, J=6.0Hz), 3.75 (4H, t, J=6.0Hz), 6.72 (2H. 

d, J=6. 2Hz), 8.33 (2H, d, J=6. 2Hz). 

Tjc^b^hU^Aftb^ (2.35 g) 0S;^?J^M^yH (100 ml) jSTOlC* 
ftT3WkhV* ; ?)l7>)l*s3ry-ry& (13. 5 g) *'PVrz>mZ.&&T?3 0# 

mmwis^-mmzmz, Ki&mz l-u-eu v;w-4-tr^'j>v> o._o g) 

(DzStrJWVtti'F (20ml) ®WLZ&ftTffiTLg.mr2mmm&Ltz, x 
^HKJ&mz 4-^>iS)V**isti)V#-)V-2-**V-l 2, 3, 4-r h 5 k K o fcf 
7y> (11.8 gh fcUtfA t-yh^>H (1.7 g) fc«fctf t-y^y-^ (200 
ml) £2inA8 0 , CTl 5«HHia»Lfc. E>«ftftWBL»jtfc*&lPiLT^^P 

A5A^D7h^7^- (v7DD**>: 1 0%7> ; E-7tK^^^/- 
;P=2 0 : 1) CT««LTJR67^7 7^JKO«j!ift^* (6.93 g) £#fc 6 
'H-NMR (CDClj) 5: 1.50-1.70 (4H, m). 3.31 (2H. m). 3.56 (2H, s), 3.67 (2H, 
m). 4.36 (2R s). 5.22 (2H, s), 5.59 (1H. m), 6.39 (1H, m), 6.66 (2H, d. 
J=6. 6Hz), 7.38 (5H, s). 8.23 (2H, d, J=6. 6Hz). 
##00 3 2 

i - [4- k k □ ± 1 - (4- bf u s? 2k> ^ ^ 'J g >-4--r )±^M±^222>M 

4-Ov;i/^>-*;^-;U-i-[4-t: Ko^>-l-(4-kTU >W tf^'J >>>-4~f" 
;M?;P]-2-^V-l,2.3.4-rh7kKPtf7^> (6. 93 g) 
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(loomi) mmz4Mfeimmmx?-)\,®m (4mo. lox/^-m** ao 

g) &JD^t**»B8ftTMT 1 5*IMJI#Lfc. 3$fCcfc Dttg€ft£U 3& 
&«»ft«flETttjiUT*l6'>Py^«0*|i^<» (5. 39 g) fcftfc. 
'H-NMR (CDC 1 3 + CD 3 0D) <5: 1.55-1.90 (4H, m), 3.00-3.65 (10ft n), 3.91 (2ft 
5 m). 6.60 (2ft d, J=7. 6Hz), 8.09 (2H. d, J=7. 6Hz). 
0 

4- (6-» P □ g; 7 ^ V >-2-Z)l*-)l)-l- [4- b K □ * ->-l - (4- b U yjU) b^ U 

l-[4-b v-l-(4- b U V)V) b^ U v >-A~i )V*?-)V\ -2- b^ 5 V J >*g 
10 S% (l.OgK h»JX^;i/75> (928 mg) Oy^DD/^> (30 ml) fi£»»t 
C, 6-^7 □ Dt7^ l/>-2-XJ^-J^ D ij F (800mg) ^PL^ta^Ur 

immnmLTzo Kfe®.**mfci-hvv&*®m. *tt*T?tt»u team 

1 0%7>*X7*^r* 1 0 : 1) tT»«LT«l6H#0«ift 

15 ^ (1. 32 g) 

'H-NMR (CDCI3) 6: 1.40-1. 65 (4H, m), 3.26 (2H, m), 3.39 (2H, s), 3.41 (2H. 

n), 3.52-3. 68 (4H, m), 3.85 (2ft s), 6.62 (2ft d, J=6. 6Hz), 7.62 (1ft dd, 

J=2.0, 8.8Hz), 7.80 (1ft dd, J=1.4, 8. 8Hz), 7.90-7.98 (3H, m), 8.19 (2ft d, 
J=6.6Hz). 8.37 (1ft s). 

20 IR (KBr): 1651, 1601, 1346. 1165 cm" 1 . 

mmm2 1 

4- (6- £ P P ± 7 ? V >±2i -M ~ 1 - [4- b H P * ; s- 1 - (4- b U *?)),) b * U 

4- (6-£ p p 7- 7 ? v y-1-7, x ;p) -1 - [4- b K p * ->-i - (4- b U =y) V) b^ U 
25 ^>-4-<;M^;i/|-2-b^>v> (500 mg) ©BRxf;i/ (30 mi) 

4S€ttBI»»x5 1 ;PjSat (0.5 ml) £iD*T£i;fcttMi£;3&U ftKX^- 
^Tft»«ft*UTj)lftH#0««flS^« (433 mg) fcfcfc. 
^JS^J 2 2 

4- (6-7 P =e ± 7 $ V >-l-7s )V*s - )V) - 1 - [4- b K P * v-l - (4- b U 3W) b^ U 
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V >-4--T M -2- \d ^ 7 2 1 > 

*M9\2 Otnmz. l-[4-t Ho^v-l-(4-trUv;U)tf^Ui/>-4-<;i/^^ 
M-2-^yz^y>Wm (127 ng) £ 6-7d^7* l/>-2-x;P*- D 
U K (119 mg) £Dft&S#0&Hfc&4H (110 mg) 

'H-NMR (CDC 1 3 ) 6: 1.40-1.75 (4ft a), 3.18-3.80 (10H. m), 3.85 (2H, s). 6.62 
(2H. d. J=6. 8Hz), 7.75 (1H, dd, J=l. 8. 8.8Hz). 7.79 (1H. dd, J=1.8, 8.8Hz), 
7.88 (1H, d, J=8. 8Hz). 7.94 (1H, d, J=8. 8Hz), 8.14 (1H, s). 8.19 (2H. d, 
J=6. 8Hz). 8.35 Oft s). 
1R (KBr): 1651, 1601, 1514, 1346, 1165 cm-'. 

mmm2 3 

1 - [4- fc K P * SM - (4- Id U 2M ^'Jy >H )V * £M -4- (4- £=JW± >¥. 
%W9kl 0 tmmz l-[4-kHD^Fv'-l-(4-fcfU^;W) ^'Jy>-HJV^f 

M-i-d^i? ; >mm (750 mg) t 4-tf-;^>if>x;^n;p^DU K 

(512 mg) .fcOasfeHttOMiT^* (714 mg) 

'H-NMR (CDC1 3 ) 6: 1.45-1. 65 (4H, m). 3.20-3.40 (4H, m), 3.40 (2ft s). 
3.50-3.70 (4ft m), 3.79 (2ft s), 5.50 Oft d, J=11.0Hz). 5.93 (1ft d, 
1=17. 6Hz), 6.64 (2ft d, J=6.6Hz). 6.78 (lft dd, J=11.0. 17.6Hz). 7.59 (2ft 
d, J=8.6Hz), 7.76 (2ft d, J=8. 6Hz). 8.22 (2H, d, J=6. 6Hz). 
»2 4 

i-[4-b HD^->-i-(4-tfu^;i/) bf^u> ? >-4-r;i/^^;i/3-4-(4-bf^;i/^>if 

m&W2 itmmz i-[4-hHD^^-i-(4-tru> > ;u)tf^u> j >-4--rjM^ 
;i/]-4-(4-h*-;^>-t*>x;i/*n;u)-2-tf^7> ? y> (7io mg) &£grv9BM 

isTm&mfco&mits® m mg) &mz. 

'H-NMR (DMS0-d 6 ) 6 : 1. 46 (4ft m), 3.20-3.45 (6ft m). 3.56 (2H, m). 3.62 (2ft 

s), 3.88 (2ft m), 4.87 (1H, s). 5.49 (1ft d. J=10. 6Hz), 6.07 (1H, d. J=17.6Hz), 

6.87 (1ft dd, J=10. 6, 17.6Hz), 7.12 (2H. d. J=7.4Hz), 7.77 (4ft s), 8.17 (2ft 
d, J=7.4Hz). 
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2 5 

4- (7-» P P -2H-^ > 7 fcf 7 >-3-X JUfrx;U) -l-[4-b h'P^y-l- (4- hf U S J)V) 
bf^U v>-4--f ;M?MH-2-tM7 22 > 

i-[i-(tert-^h^>'^;u^-;i/)-4-h Kp*v£^U v>-4-< ;M^;i/|-2-h: 
5 ^7y/> (1.0 g) hUX3^7^> (991 mg) Oy^DD^> (30 

ml) SKJfTF 7-£PP-4H-4-:t*V^>7lf 5>-3-;ui/*x;i/;7PU H 

(900 mg) $:'>b^OjPA^TlP#TO^bfco S^^7jc, &&7jcm#U 

;W CT»«U /^y-;P«fcD»aft$«T»fi«flO l-[l-(tert-:/h*v 

io *;i/^xjw-4-t: Hp^->tr^u^>-4-r;i/^^;n-4-(7-^oo-4H-4-^y 
^>Vfcf7>-3-x;wfc;w-2-fcr^7> > y> (400 mg) 

'H-NMR (CDClj) 6: 1.45 (9H, s). 1.40-1.65 (4H, m). 3.12 (2H, m). 3.43 (2H, 
m), 3. 57 (2H. m). 3. 70-3. 90 (4H,m). 4. 06 (2H, s), 7. 50 (1H, dd. J=l. 8, 8. 4Hz), 
7.60 (1H. d, J=l. 8Hz), 8.16 (1H, d. J=8. 4Hz), 8.67 (1H. s). 

15 l-Cl-(tert-7h^^;^-JW-4-hFP^vk:^U v>-4-f ;M3MW-4- 
(7-^DD-4H-4-t+7^>7tf7>-3-XM-JW-2-lf^7y/> (400 mg) 
©**/-;U/THF (1:1, 20 ml) MK^^T*^*^:?- h U 7A (41 
mg) $:JP^^T*l^^Lfc 0 Kfom*mmLnmz*&£tfm®*m* >J 
£A#*iK£:!inA&^Kx3\>PTfflfflU SWzK, ^t&TKTtJfe^i^K^ h U 

20 ^A1?«;ji-Lfc.»«E%jR«UTf§^nfcS?i*^PP^^> (20ml) \Z®M 
h'JX^7S> (292 mg) £in^ ^^rrOt^T&it^^TJP* 
x;U (100 mg) £inAMT?3 0#Jt#Lfc. £J&&£SWtK> #x 
Att*T?ftJ*U ttjft«»ttLTHSnfcgiaE*xU*y;i/*7A^PTh^7 
(»Kx^;W fcTttfiU-OfcfiBfc© l-[l-(tert-7h^->*;u^- 

25 ;i/)-4-k KP*->fcWJ v>-4-<;M^;W-4-(7-^np-2H-^>7tf7>-3- 

x;u*x;w-2-iM55V> oso mg) £t#£o 

'H-NMR (CDC 1 3 ) 6: 1.45 (9H, s), 1.40-1.70 (4ft m). 3.15 (2H. m), 3.35-3.70 
(6H. m), 3.86 (2H, m), 3.94 (2H, s). 4.89 (2H, s), 6.93 (1H. d, 1=1. 8Hz), 
7.00 (1H. dd, J=1.8, 8.0Hz), 7.14 (1H, d. J=8. 0Hz). 7.29 (1H, s). 
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IR (KBr): 3400, 1682, 1659. 1427, 1366, 1348, 1 159 cm-'. 
1 - [1 - (t er t-7* h * - M -4- 1 F P * v tf ^ U v >-4--f ;U ^ -4- 
(7-^DO-2H-^>7tf^>-3-X;i/^-;U)-2-tf^^vV> (150 mg) (C4&5t 
&&g^X^j§& (8 ml) %>&X$*?;-)V (4 ml) iQ^Ur 3 O^D 
5 fco £Jfti££ML#£nfd£2£t;: 4-7 PPfcf'J (81 mg) > h U X5P 

)V7^> (81 mg) ^J:OCx^/-;i/ (20 ml) fcin^'g* 1 5 0tfl 5l$ffi 

PP*7>: i S%7y±-7i!&^*5 J-)\,= \ o : 1) (CT*itg!LT*lfe 

mw-o^m^m (63 mg) 

10 'H-NMR (CDCI3) 6: 1.50-1.75 (4H, m), 3.22-3. 39 (2H, m), 3.46 (2H, s), 
3. 52-3. 73 (6H, m). 3. 96 (2H, s), 4. 89 (2H, d. J=l. 2Hz), 6. 65 (2H, d. J=6. 5Hz), 
6.94 (1H. d. 1=2. 0Hz), 7.01 (1H, dd, J=2. 0, 8. 2Hz). 7.15 (1H, d. 1=8. 2Hz), 
7.30 (1H, brs), 8.24 (2H, d, J=6. 5Hz). 

15 1- [4-7-t? h ^ v-1- (4- M U V)V) tf ^ U y >-4~f )V* ^)V\ -4- (6-7 P □ ± 7 7 
V y-l-Ts )V-fc-)V) -2- fcf ^ ^ 2 y > 

4- (6-7 o p 7-7 7 1/ >-2-7. ;l^x;U) -1 - [4- h K P * >M- (4- kf U tf^ U 
^>-4-^;M3Sn/)-2-fcM5iV> (800 mg) <7>;?7PP*7> (30 ml) 
(dh«JX^;i/7$> (785 mg), Wl&m (476 mg) ZMtL 2 0 ^IMSSi^-frfeo 

7A^D?h^77^- (>>7pp^7>: 1 O^T^XTtK^T**/-^ 
= 2 0:1) iCTiiL, X-x;Ui:0ig^b$ii:T4Sfe^ao^b^#) (800 
mg) 

'H-NMR (CDC 1 3 ) 6: 1.70 (2H, m). 2.06 (3H, s), 2.21 (2H, m), 3.02 (2H. m), 
25 3.39 (2H, m), 3.49 (2H m). 3.61 (2H, m), 3.83 (2H, s), 3.94 (2H, s), 6.65 
(2H, d, J=6.2Hz), 7.62 (1H dd. 1=1.8, 8. 8Hz), 7.80 OH. dd, J=l. 8, 8. 8Hz), 
7.90-8.00 (3H. m). 8.25 (2H. d, J=6.2Hz), 8.36 (1H, s). 
IR (KBr): 1732, 1651, 1597, 1348, 1223. 1163 cm"'. 
H»2 7 



WO 99/40075 PCT/JP99/00470 

84 

1 - [4-7-fc K^'>-1- (4- bf U 2M ^ U v >-4--f )V*9-)V\ -4- (4- b'-Jl^ >jf 
>7Jt/fr-;i/)-2-bf^7>V > 

^J£^J2 6 <h^{c i-[4-bHa^^-i-(4-lfUv;i/)tr^Uv>-4-<;u^5 1 
;i/]-4-(4-t*-;^>if>^^-;i/)-2-tf^7v/> (780 mg) %7-t?)l<\: 
5 LT&&*£«fi,©^jite£#f (696 mg) £#£o 

'H-NMR (CDC1 3 ) 6 : 1.81 (2H, m). 2.11 (3H. s), 2.34 (2H, m). 3.20-3.40 (4H, 
m). 3.52 (2H, m), 3.75 (2H, s), 3.78 (2H. m), 3.97 (2H. s). 5.49 UH, d, 
J=11.0Hz). 5.92 (1H, d, J=17.6Hz), 6.77 (2H, d. J=7.0Hz). 6.78 (1H, dd, J=11.0. 
17.6Hz), 7.59 (2H, d, J=8.4Hz), 7.75 (2H, d, J=8. 4Hz). 8.19 (2H. d. J=7. OHz). 
10 IR (KBr): 1732, 1651. 1645. 1549. 1348. 1223. 1165 cm"'. 

1- [4-7-fr h jp x-1- (4- M U M < U v>-4-< )V* -4- (7-£ □ D-2H-^ 

y v e ? >-3-x )v-fc-)V) -2- tf ^ 7 2 1 > 

^&£0>J2 6 tfwj^ltc: 4-(7-^no-2H-^>ye ^>-3-x;u^-;W-i-[4-t Kd 
15 *'>-l-(4-t? Uv 5 ;!/) tr^Uv ? >-4-TJM^;U]-2-^7vy> (467 mg) £7 
iz^WfcbTM^Miia^jgte^ (327 mg) 

'H-NMR (CDCI3) 5 : 1. 70-1. 88 (2H. m). 2. 08 (3H. s). 2. 25-2. 39 (2E m). 
3.01-3.18 (2H. m). 3.55 (4H, s). 3.60-3.76 (2H. m). 3.94 (2H. s). 4.03 (2R 
s). 4.90 (2H, d. J=l. 2Hz). 6.68 (2H, brd. J=4.4Hz). 6.93 (1H, d. J=2.0Hz). 
20 7.01 (1H. dd. J=2.0. 8.1Hz). 7.15 (1H. d, J=8. 1Hz). 7.29 (1H, brs). 8.26 (2H, 
br). 

#%0H3 3 

4-(tert-^h^->^;i/^-;U)-i-[4-(lH-^$yy-jl/-i-^;i/)^>y;i/]-2-br 
25 N-(tert-yh^>'^;i/^-;i,)X5 1 l/>> ? 7S> (5.0 g) t 4-(lH--f^7- 

;u-i->r;i/)^>X7;uxt k (5.35 g) <d*?;-)i (10 mi) mmz&m (300 
u^a (318 mg) &$uz.&ut* 5mr*m&Ltz. Rj&mzm&L, mmzmmx- 
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TV? □ 9 >rmm u mm- h u v&~&&mLrz&zj&\z& nmam^ 

£L1tmm\Z, hl)X3\>U7$> (6. 3 g) £Jn;L ^TOtCTlftj'nD 
(3.53 g) *toA£iftT3 0£«#Lfc. S^ttSfi**, ftift*T?«S 

#u tt«ft»«fUT#snfcaat* dmf (ioo mi) cjWKau-, 

HJ?A (1.50g) *J0*TMT3WIBffl»Ufc. J*Jfctt£»«U tl&ftfc 

v#77j- mm*.™ \zxm&isTm&7 : Efr77z.tt<Dmm<k£%!> (5.3 
g) mtz. 

'H-NMR (CDCI3) 6 : 1.47 (9H, s), 3. 31 (2H, t, J=5.3Bz). 3. 63 (2H. t. 1=5. 3Hz), 
4.18 (2R s), 4.66 (2H. s), 7.21 (1H. t. J=l. 2Hz), 7.27 (1H, t, J=l. 2Hz). 
7.38 (4H. s). 7.85 (IE t. J=l. 2Hz). 
3 4 

l-[4-(lH--f $ ^/-JWl-fJ^>yf]-2-^7y; >Z|g| 

4-(tert-yh^v*;ufc;p)-i-[4-(iH-<5^v r -;p-i-^;i/)^>v;i/]-2-tr 

uvjy o.5g) <D^^y-;u oo mo ®mz4mmm.®.&mx?)i>mm 

(50 ml) SrJBA^MTmK^Ufc. EfcfcfcWSLfcSHEfciraSx^UT© 

g& <6*bT!RStt«lfiHft:o^fi{k^ (1. 12 g) ftflfc. 
'H-NMR (DMS0-d 6 ) 6 : 3. 58 (2H„ m). 3.83 (2H. s). 4.10 (IB, s), 4.31 (1H, s). 
4.70 (2H, s), 7.59 (2H, d. J=8.4Hz), 7.80 (2H. d, J=8.4Hz). 7.90 (1H. t, 
J=l. 2Hz), 8.31 (IB, dt. J=l. 2. 9. 2Bz), 9.83 (IB. dt, J=l. 2, 9. 6Bz), 9.97 (2H, 
brs). 

3 5 

i-(i-7-fe^;u-4-^ h^y^;^-;i/^Uv ? >-4-<;i/^^;p)-2-bf^7> ? y 

l-7"t3\>M-~>7 J -f V-^Uj-ym.*?)), (3.95gh 5*--*;^ (3g) , 

mryt-jfc osni) ooomi) ©s^to* 5 

i-7twH-75 y jk >i^^s»!t t #e>n^c 1-' 

7tfH-75^fMy-^Df>iy^i N-(2, 
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;W-Z-^Ui» (6.12 g) ©7-febxMJjP (lOO ml) jgf&KlWSC (6.12 g) £ 

#U f&g&MLfc. f#£>n£8lai£h;ux> (ioo ii) ic&fl?^ p-h;u 

X>7.;U4N>g?7Kftl^ (164 mg) fciOATl 0 0*0^3 0 7M#b£o 
A^D?h^77^- (H&X3MI/: /-;!/= 5 0 : 1) (CT^LT^fe 

W#icd i-(i-7ir?;i/-4-^ h^v'^;^x;i/tf^Ux>-4-'f;i.^^;u)-4-^ 

>^M+'>*;^-JH-t+y-l, 2, 3. 4-f h7 1 KD If 7^> (2.4 g) £ 

'H-NMR (CDC 1 3 ) 5: 1.46 (2H. m), 2.07 (3H, s), 2.17 (2H, m), 2.67 (1H. m). 

3.13 (1H, m), 3.57 (1H, m), 3.70 (2H, m), 3.73 (3H, s). 4.29 (2H. s), 4.40 
(1H, m), 5.21 (2H, m), 5.35 (1H. m), 6.34 (1H, m). 7.38 (5H. s). 
IR (KBr) : 1715, 1688. 1644, 1447, 1422, 1402. 1229 cm-'. 

i-(i-7-tr^;i/-4-* h * >^;u#x;nf ^ y v >-4--r )V* -4-^ >*?m 
*->#;^x;ir-2-**y-i, 2. 3, 4-xh5fc Kofcf (2.4 g) ££#1 
(500 mg) (100 ml) 8»E&£fiT?l 

(1. 40 g) 
##0»J3 6 

4- (6-» □ □ :h 7 ^ >-2-7Jl/fr x;i/) -1- (4-* h =fr j/fj )Vtf-)V H ^ U v >-4- 

1- (1 -Jttjv-i-* h * ;^x;i/ tr^ u >-4-< jm -i-M^i>j 

> (850 mg) £«fctf MJX^;U75> (435 mg) <r>i/>7UU*$> (50 ml) tig 
ftfcv 6-i?nDt7^l/>-2-^*Z^DiJ K (750mg) SflnAMT 3 0 # 

3MU:**/-;i/=3 0 : 1) KTtt«UTMftB#© l-(l-7-t3MU-4-* 

jp#x;i, if ^ y v>-4-< ;m -4- (6-7 o 0^-7 * u >-2-x;u*x 
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)V)-l-M^z>Vjy (1.11 g) 

1 - (\-7±?-)l/-4-* b * i/% )],$-)], e^ijy >-4--f )V * <?)V) -4- (6-7 □ O 
7^U>-2-XJ^-;W-2-tf^7v/> (1.25 g) <D*9S-)V (30 ml) &ft 
Mil (15 ml) £iDA5l$M3I«E$-frfc 0 K**tWBUTf»5nfc»*fc:; 
5 miZ.3-)V (50 ml) *«ktfttftft«*#^hU»>A*«P* (50 ml) fcjJD*., - 
ll»5Mert-7>;P (700 mg) ftjDATSiT3 0#MJK#l,fc. ^fflH^^K 

Vh7*57^- (A+t>:WtX^=l : 2) ICTH^bT^feS^O 1- 
[1- ( t er t-7* h * 5/*^* - ;W -4-* h * - ;P tf ^ U v >-4-f ;M 
10 ;u]-4-(6-7n ui-79v >-2-x;i/^z:;w-2-tf^7> f y> (887 mg) 

'H-NMR (CDCI3) (5: 1.37 (2ft m). 1.42 Oft s), 1.98 (2H, m), 2.74 (2H, m). 
3.35 (4ft s), 3.49 (2ft m), 3.69 (3H, s). 3.75 (2H. s), 3.87 (2ft m). 7.60 
(lft dd. 1=1.8, 8.8Hz). 7.77 (lft dd, J=l. 8, 8. 8Hz), 7. 90-8.00 (3ft m), 8.33 

cm s). 

15 i-[i-(tert-7*h^v*;^n;w-4-/ h^v*;u^-;nf^u s»-4~f;M^ 

;W-4-(6-^OD^7^l/>-2-7.;i/fe;W-2-tf^^>'y> (500 ng). 4m&& 

bfdo EJ6^&^UTfcfiH#©Mfc#to (457 mg) 
'H-NMR (DMS0-d 6 ) <5 : 1.55 (2H. m). 1.90 (2H, m), 2.63 (2ft m), 3.10 (2ft 
20 m). 3.20-3:40 (4ft m), 3.44 (2ft s), 3.61 (3ft s), 3.70 (2H, s). 7.74 (1ft 
dd, J=1.8, 8.8Hz), 7.87 (1H. dd. J=l. 8. 8.8Hz), 8.19 (1H. d, J=8.8Hz). 
8. 25-8. 32 (2H. m). 8.50 (2ft brs), 8.58 (1ft s). 
##0J 3 7 

1 - (1 - T-fef-JM-* h ± ^il )Vifs-)V If ^ U V >-4-< J^f )V) -4- (7-7 D □ - 
25 2H-^>Vhf7>-3-7;^^)-2-bf^7 v7 > 

i - ( i -7-t: * k * twj s; >-4--r ;u ^ -2- t^5>v 

> (850 mg) *3<t(^> f <y7otf;i/X5 i ;P7^> (555 mg) <Di?& nu*9> 
(15 ml) 0"CT 7-7 0D-4-^y-4H-^>7tf7>-3-7;U*n;U7P 

UK (960 mg) ©v7PP*7> (5 ml) fefo&ty-o < O tffiTL, ZQ'&OX; 
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#© l-(l-7"fe^;M-^ h + ^;tol/tf^Uy>-HJMfJW-4-(7-^ 

po-4-^y-4H-^>ytf7>-3-x;u*-;w-2-tf^^v/> o.iog) 

*§&nfc l-o-j-fe^M-^ h^v*;pfc;i/tr^u y>-A-^)v^)V)'i- 
(7-^nn-4-^+v-4H-^>yif7>-3-x;i/*-jw-2-tr^7vy> a. 10 g) 

(20 ml) ^(C, MJ£ A (11 6 mg) &inA.TSfi 

(20 ml) HJx^;i/7==> (1.23g) toklffflttfiyxfr 

x;U (420 mg) *Jn*.fc«ttT 1 ftM«#bfc. D □ / * >T 

tRU *x>R**»u ***T?ft»U SfcjS&SSH&bfc. ftSnfcajtfeS/ 
U*y;W7A^n7h^77^- (ftRx^l/ : 2 0 : 1) ICT 

»«bTasfiH#©*jHfl:£to (790 mg) 

'H-NMR (CDC1 S ) <5: 1.50 (2H. m), 2.06 (3H, s), 2.15 (2H, m). 2.67 (1H. m). 
3.13 (1H, m), 3.30-3.80 (7H. m), 3.75 (3ft s). 3.89 (2H. s). 4.37 (1H. m), 
4.88 (2H. s). 6.93 (1H, d. J=1.8Hz), 7.00 (1H. dd, J=l. 8. 8.2Hz), 7.14 (1H. 
d, J=8. 2Hz), 7.27 (1H, s). 

IR (KBr): 1726. 1644. 1634. 1601. 1485. 1451. 1348. 1325. 1161 cnf 1 . 
#%0iJ3 8 

l-[l-(tert-^h^->^j^-;u)-4-^ t±2M^=^r^l2>ztdJk^ 
)V\ -4- (7-g □ D-2H-^ >'/ M 2 >-3-7, )V*s-)V) -l-M^yjy 

l-d-T-fe^M-^ h*->#;M?x;i/fc?^u v>-4-<;1/^^;u)-4-(7-^od- 

2H-^>7tr7>-3-x;i/*-;W-2-tf^7v/> (790 mg) <D*?J-)V (30 

mi) ^(ctttts (i5mi) *MK5ffi*mffi2tt. Kj&m&mmvTmbnrz 

SSI:, »»x^;i/ (30 ml) *±^ftfti»K**^-hU^A7K«tt (30 ml) * 
iD*., -m&iS-leTl-zr^fr (500 mg) £Sn*.T£i&T 3 O0flJtt#Lfc. 
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!£#8iu 7K, &m7K-c*feim mm* »*UT»6nfca*s->u*^* 

#©«Hfl:£4& (260 ig) fcfcfc. 

'H-NMR (CDC1 3 ) 5: 1.44 (9H, s). 1.30-1. 60 (2H. m), 2.08 (2H, m). 2.79 (2H, 
m). 3. 35-3.65 (6H. m), 3.73 (3H, s), 3.89 (2H. s), 3.92 (2H, m). 4.88 (2H, 
s). 6.93 (1H, d. J=l. 8Hz), 6.99 (1H. dd. J=l. 8. 8. 2Hz), 7.14 OH, d. J=8.2Hz), 
7.27 (1H, s). 

IR (KBr): 1730, 1682, 1660. 1427, 1161 cm" 1 . 

mmm 3 9 

4-(5-^D^-2-^7x>7,;i/^-;i/)-l-[l-(tert-yh^>/^;^-;i/)bf^U 
V >-4--T )V* ±M -2-^7^7 > 

1 - [1 - ( t er t -*? Y * z/t> V) fcf < U V >-4--T )V* ^)V\ -2- \t K 7 =J J > 

(500 mg) ommx^ (15 mi) &&tfmw* (10 id mmz. or-? 5-^d 

t-2-5 1 t7i>^*-;^0'J H (440 mg) £J0;LgifiT3 O^Jtftbfc. 
**6H#©3airt:&to (430 mg) 

'H-NMR (CDCI3) <5: 1.17 (2H. m), 1.45 (9H, s), 1.40-1.65 (2H, m), 1.83 OH, 
m). 2.65 (2H, m), 3.26 (2H m). 3.38 (2H m), 3.47 (2H, m), 3.78 (2H. s). 
4.10 (2H. m), 7.17 (1ft d. J=4. 0Hz). 7.36 (1H, d, J=4. 0Hz). 
IR (KBr): 1686. 1659, 1427, 1402. 1366. 1242, 1165 cm" 1 . 
###14 0 

4- [4- (1H--T $ yV-JV-l-^ J-M ^ >if >7JMk ~ M -1- ( fcf ^ U : J >-4- 

<;i/^^)-2-bf^^->v >~tmM 

1 - [1 - (t er l-zT b * */ti)Vifs-)\,) tf ^ ij =j )V^)V\ -2- M^y^jy 
(500 mg) cDit&X^Ml/ 05 ml) £cktfSf* OOml) Wfo\Z. OX:r 4-(7d 
t^fJW^Ot^X^^DiJF (453 mg) &iPA£i&T3 0#P^jf#L 

UW*7A^DTb^77^- (M^> : ^x^;i/=2 : 3) ICT^K 
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4-[4-(^n ; E^5 1 ;P)^>-tf>7.;^-;U]-l-[l-(terl-^ h + 
->*;i/^-;U)lf^Uv>-4-'rJM5 L ;W-2-t!^7^/> (437 mg) £f#£o 
'H-NMR (CDC1 3 ) a: 1.16 (2H, m), 1.44 (9H, s). 1.40-1.60 (2H. m), 1.80 (1H. 
m), 2.64 (2H, m), 3.23 (2H, d, J=5.4Hz), 3.34 (2H. m). 3.42 (2H, m), 3.72 
5 (2H, s), 4.08 (2H. m), 4.51 (2H. s). 7.60 (2H, d, J=8.4Hz), 7.78 (2H. d. 
J=8.4Hz). 

IR (KBr): 1684. 1659, 1427. 1350. 1242. 1169 cm-'. 

4-[4-(yp^p<5 1 ;U)^>if>X;i/^-;l/3-l-[l-(tert-^h^v^;i/fc;Wtf 
^Uv ? >-4-f;M^;P3-2-lf^^^y> (430 mg). mWltlWA (112mg), -f 
10 (83 mg) £J;tfDMF (15 ml) 7 O^T 1 mmtmvtco 

mSfiUT^feea© 4-C4-OH— f 5^-;i/-i-<;M5Sn/)^>i?>;uM>x 

15 > (421 mg) fcflfc. 

'H-NMR (CDClj) 6: 1.16 (2H, m). 1.44 (9H. s). 1.40-1.90 (3H. m). 2.64 (2H. 

m). 3.22 (2H, m). 3.32 (2H. m). 3.42 (2H. m). 3.69 (2H, s). 4.08 (2H, m). 

5.24 (2H. s). 6.93 (1H, s). 7.16 (1H, s). 7.30 (2H. d. J=8.4Hz). 7.59 (1H, 

s). 7.78 (2H, d. J=8.4Hz). 
20 IR (KBr): 1686, 1661, 1427, 1348, 1242, 1167 cm-'. 

4-[4-(iH-<5^/-;P-i-^;u^5 1 ;W^>-tf>x;^-;i/]-i-Ci-(tert-yh^ 

^tl)lt^)V)^V^y-i--()V^)V]-2-^y^/> (420 mg) 

mmmx^mm osmi) &&.xs**;-)\, ami) £jn*.g&T3 o^muw 

Ltzo KfomzmffiLXTVU? 7 7,^<Dmmit^ (442 mg) 
25 'H-NMR (DMS0-d 6 ) 6 : 1. 28 (2H, m), 1.61 (2H, m), 1.84 (1H, m). 2.73 (2H, m). 
3.00-3.70 (10H, m). 5.60 (2H, s), 7.67 (2H, d. J=8.2Hz), 7.75 (1H, s). 7.84 
(1H. s). 8.80 (1H, brs). 9.02 (1H. brs), 9.39 (1H. s). 
IR (KBr): 3335, 2951, 1640, 1348, 1169 cm-'. 
%ffiM2 9 
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1) Fmoc-^U->> (300mghH0Bt (192 mg) <D DMF(20ml) feffi\Z WSC(240 mg) 

*jn*.&fi-c io ftwmtwks 2, i-v* h*->x^[4-(iH--f 5 yy-;i/-i-< 

;1/)^>^;U]75> (261 mg) © DMF (2 ml) ««&JiniLMT2I^MiW^tfc. 
EftfttefttBU 9«IMx^;i,t;:*tfSi*aw# % £*fcKTife#U 
SttLfc. ft&ttfc»itfc5?*OD**> (10 ml) tf^Uv> (2 

ml) *lB*MT10»Ma»Lfc.JE««ftWBUaaEfe^OD/^> (10 
ml) HJx^;P75> (202 mg) 6-£cm?-7£U>-2-* 

;p*x;^nu K(26img) ftJn^ffllTi WflWUfc. KiS«sW6bT*7 
A^D7f^7^- (»KX^;W fcT*«LT*ifil8ft© N-(2.2-7*h* 
isJL^M -N- [4- (1H < 5 ?V-)V-l -f ;W ^ > 5?;W - N °- (6-7 □ D 7 * 1/ > 

'H-NMR (CDClj) 6 : 3. 17 (3/5x2H, d. J=4. 8Hz), 3. 24 (3/5x6H, s), 3. 31 (2/5x6H, 
s), 3.37 (2/5x2H, d. J=5. 0Hz). 3.82 (2/5x2R s), 4.02 (3/5x2H, s). 4.18 
(3/5xlH, t, J=4. 8Hz), 4.36 (2/5xlH, t, J=5. 0Hz), 4.50 (2/5x2H, s), 4.57 
(3/5x2H, s). 5.83 (1H, brs), 6.94-7. 29 (6H. m), 7.49 (2/5xlH, dd. J=2. 0, 
8.8Hz), 7.58 (3/5xlH, dd, J=2. 0, 8. 8Hz), 7.78-7.98 (5H, a). 8.33 (2/5xlH, 
s), 8.45 (3/5xlH, s). 

2) ±T#fcftfc N-(2, 2-7* h^r>-x^;w-N-[4-(iH<^^y-;w-i-<;w^ 
>-7;W N°-(6-^Do^-7^u>-2-x;^x;w^y «»75 k<7>77odx* 

> (20 ml) gftfc p-b;UX>7JU*>& (230 mg) &JpA 30 »M3t«$*fc. 

-x;w^niifibT«ia»a©«iifl:^«!j (144 mg) 

'H-NMR (CDC1,) 6 : 4.28 (2H, s), 4.51 (2H. s), 5.66 (1H, d, J=5. 6Hz). 6.30 
(1H, d, J=5. 6Hz). 6.89 (2H. d, J=8.4Hz), 6.98 (2H, d. J=8.4Hz), 7.17 (1H, 
s), 7.22 (1H, s), 7.57 (1H, dd. J=l. 8. 8.8Hz), 7.74-7. 96 (5H, m). 8.36 (1H, 
s). 
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IR (KBr) : 1682, 1524, 1352, 1167, 706 cm"'. 

%mm 3 0 

4-(6-^Da^7^l^>-2-7 > ;i/^-JU)-l-[4-(lH-^$yv r -jl/-l-<;i/)^>v 

5 4- (t er t-7* h * yfs )V#-)V) -1 - [4- (IH-T 5 M—)]r-\ -< ;W ^ > 5W] -2-tf 
(5.3g) \ZhV7)V*umM (40 ml) £iDA&fiTll$WimLfc. 
£Jfc$£ig*§U Sfi^Dn^^> (50ml) £^£12\ M)X3\J|/75> 
(9.01 g) £«ktf 6-^ o □ l/>-2-X^*-J^ D U H (4.0 g) £Jn*^ 

10 H6nM$yiJ*^*7A^D7h^77^- (»BfcX^;iO fcTttSU 
ftKx^^SllfeSLT^fiJgaoSjl^lfc (4.93g) £f§fc. 
HJS0»J3 1 

4- (6-7*0 ^7 g k >-2-* jfcft xjU) -1- [4- OjW $ y y- jm -_± )V)^y=y 

15 l-[4-(lH--f 5^-;WW;W^>5?;W-2-lf^75?y>XJft86ffi (200 mg) 
<DWmx?)l, (10 ml) , SWtK (10 ml) igi&fc t>--7u^j-7$ Uy-2-Z)\sfc 
-MD'JK (186 mg) SJPAMTmraa^Ufc. 

7^- (#B£X3\>W CT«[«LT«feilSaoM^« (104 mg) 
20 'H-NMR (CDCI3) a : 3.37 (4H, s), 3.87 (2H, s). 4.58 (2H, s), 7.21 (1H. s), 
7.24 (1H. t, J=l. 2Hz). 7.29 (4H, s), 7.73 (1H. dd, J=l. 8. 8.8Hz), 7.78-7.95 
(4H, m), 8.11 (1H, s), 8.34 (1H, s). 
IR (KBr): 1653, 1524, 1346, 1165 cm' 1 . 
UW\ 3 2 

25 4- (6- 7 )V* □ j- 7 * v y-2-x ;i/»x;p) - 1 - [4- (i h-< $ 9 V-)V- 1 -_± M k y 
i tmmz H4-(iH->r $*v-;n->f )V)i>*?m-2-v«7*?s y 

-Wkt& (200 mg) t 6-7MDt7^1/>-2-XJV*-MDU F (150 mg) 
&?)&&&§k<Dmmik&%} (86 mg) fcfcfc. 
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'H-NMR (CDC1,)<5: 3.38 (4H. s), 3.86 (2H, s). 4.59 (2H, s), 7.21 Oft t. 
J=0.8Hz), 7.24 (1H, t, J=l. 2Hz). 7.30 (4H, s), 7.45 (1H, dt, J=2. 6, 8. 8Hz), 
7.55 (1H, dd. J=2.2, 8.6Hz), 7.74-7.84 (2H, m), 7.96 (1H, d, J=8. 6Hz), 8.01 
(1H, dd, J=5.4. 8.8Hz), 8.38 (1H, s). 
IR (KBr): 1653. 1524, 1348, 1163 cm' 1 . 
3 

4- (6-^ ^ V >-t-7,)l-fc~)V) -1- [4- (1H — T $ ^A-jkzlzl M 

HJS0O3 i tmmz i-[4-(iH-<$^7-;i'-i--r;i/)^>v;w-2-t!^7v ? y > 

X&&& (200 mg) t b-*?)V1-7#l'>-2-Z)l7fr~)V>7UV H (147 mg) «fc 

WOi&ft&ammfc&b (59 mg) 

'H-NMR (CDClj)d: 2.57 (3H, s), 3.36 (4H, s). 3.87 (2H, s), 4.57 (2H. s), 
7.20 OH, s), 7.23 (lH. s). 7.26 (4H. s), 7.48 OH. dd, J=l. 8, 8.8Hz), 
7. 68-7. 75 (2H, m). 7. 80 (lH, s). 7. 88 (lft d, J=8. 8Hz), 7. 90 (lH, d. J=8. 8Hz). 
8.32 (lH, s). 

IR (KBr): 1651, 1524, 1346. 1163 cm" 1 . 
3 4 

4-(6-g □ nj-y? ix>-2-x;p^zi;i/)-i-[4-(2-^^-iH-r 
M ^ > 2M -2- ¥ g 2 2 1 > 

N-(tert-:/h^>#;i/#XJU)X^U>i?7^> (431 mg) t 4-(2-;*5SHMH- 
-f 5^/-;hK^)^>X7^fk H (500 mg) 0y^oo/^> (10 ml) 
MICH (323 mg) *2B*£fiTllSMit#L&. O^Tft&THJTilb 
+'>*^*<b^-hU^A (855 mg) SiB^MTl 5KJM»^Ufc. 

st7iw utticLT^ □ □>^>Tj*aib> mm* b u 

»k:«fcD(£<«»!*l»SLfc*ttK:» HJx?;K75> (543 mg) fcjq*, otto 
TO'CfcTttft^nnj-fe^Jl' (455 mg) *JP^$»T3 O^flH^bfc. K^tt 

£aw*. ft*a*i?ftflH/, utm&mffiLTnztitzmfez dmfosio \zmm 

«ltt**^h'J^A (129 mg) &»ATMT3K|WiaH^bfc. Efttt 
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&LTtl7&2n-?h>fy7 4- (Mx^W IZTmULT 4-(tert-7 

*;i/#-;i/)-i-[4-(2-^5 1 ;i/-iH-r ;w^>$>;w-2-i£*5$v 
-;M->r;w^>i;;w-2-tr^7^y>thU7;p*n»» (8 mi) 

TUSHSBfc Willi L&. $&nfc8«E£$^DD.*^> (20 ml) 
HJX3MKT5> (1.58 g) ^T6-^DDt7^1/>-2-7MzMD'J 
H (700 mg) £ln*ttTmiBM#t,&. R«tt*»«b*»l&ft**TSfc 

Kl^-JW tT*KbT«lfij|Sft©«jH^«J (70 mg) 

'H-NMR (CDC1 3 ) <5 : 2.34 (3H. s), 3.40 (4H. s). 3.87 (2H, s). 4.60 (2H, s). 

6.95 (1H, d, J=1.4Hz), 7.02 (IE d, J=1.4Hz). 7.20 (2H. d, J=8. 8Hz). 7.29 

(2H, d, J=8.8Hz), 7.60 (IE dd. J=l. 8. 8.8Hz). 7.79 (IE dd, 1=1.8, 8.8Hz). 

7. 90-7.98 (3R m), 8.35 (IE s). 

^SSflJ 3 5 

Znuj-yfy >-2-7;;i/fr- Jl/) -2- tf ^ >v >WStM 
4-(6-t7nu±7?U >-2-7sJI/*x;W -1- (4-;* h * )),#-)), fc^ U V >-4- 
<i )V^)V)-2-\f.^yV ! > '>m&m. (100 mg), MJX^;U7S> (294 mg) (D* 
9/-)V (15ml) ^{CX^;P7-feh<=y-h (240 mg) &in&&fi-e 1 5Nf 

fc£*> (129 mg) 

'H-NMR (DMS0-d 6 ) 6 : 1. 51 (2H, m). 1.91 (2H. m). 2.20 (3E s), 3.00 (2H. m). 
3. 20-3.40 (4H, m), 3.44 (2H, s), 3.60 (3H, s), 3.69 (2H. s), 3.79 (2H, m), 
7.75 (1H dd, 1=1.8. 8.8Hz), 7.88 (IE dd. J=l. 8. 8.8Hz), 8.20 (1H, d. 
J=8. 8Hz), 8.25-8.33 (2H, m), 8.58 (1H. s). 9.04 (2E brs). 
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4- (6- Z D □ ± 7 ? V >-2-3, M-)],) -1 - [4- ;* h ± jMj ~ ;|/- 1 - (4- fcf U y 

4-(6-^DDt7^1/>-2-7M-;i/)-l-(4-^ h^i/*;^-;Ptf^Uv>-4- 
<i)V*?)V)-2-\Zl7VS>mmi (237 mg)» *nnfc!U>?>Jfilttt (89 mg), 
5 HJX3MU75> (200 ig) <DX*y-JP (20 ml) Jgftfctre+l 5 0"CT1 5 

yjW7ix^OTh^77>f- (v£nm*^>: 1 0 %7> : E-77K^ ; t^^ 

y-;u=2 o : i) fcTfcfiLTfcfiB*© 4-(6-^dd^7^ u>-2-x;u^- 
io ;W-i-[4-* h+*>*;i/jj?-;w-i-(4-t! U5>;wk<*u^>-w;m^;W-2-k 

UVJ> (180 mg) „ 

'H-NMR (CDC 1 3 ) <5: 1.51 (2H. m), 2.10 (2H, m). 2.84 (2H. m). 3.37 (4H, s), 
3.52 (2H, s), 3.67 (2H. m). 3.71 (3H, s), 3.79 (2H, s), 6.58 (2H, d, J=6. 6Hz), 
7.61 (IE dd. J=2.0, 8.8Hz). 7.79 (1H, dd. J=l. 8. 8.0Hz). 7. 90-8.00 (3H. m). 
15 8. 23 (2ft d. J=6. 6Hz). 8.35 (1H. s). 

IR (KBr): 1728. 1661. 1595. 1348. 1165 cm-'. 

f#S>tl£: 4-(6-£DD^7*^>-2-X;i/*x;U)-l-[4-;* h*z/ti)Vtf-)V-\- 

(4-tfu^;i/)tr^'jv>-4-<;i,^^;w-2-tr^7^y> ciso mg) *mmm 
z?mmzTmM&tvT*k&®ft<D&m<t£y) (150 mg) 

20 'H-NMR (DMS0-d 6 ) 6 : 1. 45 (2H, m). 1. 93 (2H. m). 3. 06 (2H. m), 3. 20-3. 50 (6H. ). 
3.61 (3H, s). 3.70 (2ft s). 3.98 (2H. m). 7.12 (2H. d. J=7.4Hz). 7.75 (1H. 
dd. J=2.0. 8.8Hz), 7.88 OH dd. J=l. 8. 8.8Hz). 8.16-8.34 (5H. m). 8.59 (1H. 
s). 

MffiM 3 7 

25 4- (7-£ D D-2H-^ > V bf ? >-Z-7,)V*-)V) -1 - [4-* h =fc ->fl - (4- 

l-[l-(tert-^h+>>*;i/j|?-;i/)-4-^ h*S/*;P3j5-;nf^u^>-4rT^^^ 
;W-4-(7-^OD-2H-^>\/fcf7>-3-X;P3jN-;W-2-t!^7v/> (260 mg). 4 
JBSKttllWx^niSF* (10 ml) &&X£*$;-)\, (4 ml) *Jn*.£flT3-0# 
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MJt#U&. S^tt&»IBLTl«feB#©4-(7-^DD-2H-^>\/lf7>-3-^;U 
* - ;w -i - (4-* h * ;i/#-;nf ^ U v >-4->r ;m -2- fcW v y 

tttt (228 mg) fcfcfc. 

4-(7-^oo-2H-^>"/tf7>-3-x;i/^-;w-i-(4-^ h^->*;u^-;nf^u 

5 5?>-4-<;M^;W-2-bf^7^y>ifiK*| (228 ng), £Dnfc!Uv>&$& 
(80mg) , MJx^;U75> (225 mg) ©x^y-JU (14 ml) 1 5 

10 *$m*9y-K=2 0 : 1) CT»i!lUT^feH{t:0M{t^ (126 mg) £ 

'H-NMR (CDC1,) 6 : 1. 60 (2H, m), 2. 20 (2ft m), 2. 91 (2ft m), 3. 37-3. 56 (4ft 
m). 3.60 (2ft s), 3.64-3.80 (4H. m), 3.75 (3ft s). 3.90 (2H, s), 4.89 (2ft 
s), 6.62 (2ft d, 1=6. 6Hz), 6.93 (1ft d, J=l. 8Hz), 7.00 (1H, dd, J=l. 8. 8.0Hz). 
15 7.14 (1ft d, J=8.0Hz), 7.27 (1ft s). 8.25 (2ft d. J=6. 6Hz). 
IR (KBr) : 1728. 1661, 1597. 1348. 1159 cm"'. 

mrnm 3 8 

4- (6- □ □ jr 7 $ V >-2-X =JU) - 1 - [4- b K □ * > ;* 1 - (4- b° U 5?)V) 
20 4-(6-^nDt7^I/>-2-^;l/*-M-l-[4-^ h=^'>^;i/^-;U-l-(4-h!U> J 

;we^Uv>-4-r;p^5 1 ;H-2-if^^v/> (95 mg) ofh7kh*D77> 
(20mo mmzi^mitt^m^^h (89 mg) ^nwxmiMrQi smmmwistco 
Kitmzim^m (0.1 mi) ziMtt&mmLT'&zntz&m&ispua*? 

25 fc^S£x'J*y*;i/*^A^DTh^77>r- (> J ^DD^^>: 10%7>^ 
-7*%%*$;-)\s=2 0 : 1) HT^bTMfe@^(Z)^b^ (32 mg) 

'H-NMR (CDCI3) <5: 1.47-1.75 (4ft m). 2.60-3.00 (4H. m). 3.20-3.60 (6H. m). ' 
3.65 (2H. s). 3.84 (2H. t, J=4. 8Hz). 6.59 (2ft d. J=6. 6Hz). 7.58 (1H. dd. 
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1=1. 8, 8.8Hz). 7.80 (IE dd. J=l. 8. 8.8Hz), 7.86-7. 96 (3H, m), 8.04 (2H, d. 
J=6.6Hz). 8.35 (1H. s). . 
IR (KBr): 1634. 1534. 1333, 1157. 1105 cm-'. 
9 

5 4- { [4- Org P P-2-j- >7Jl/fr ~ ;P) -2-*-* V-l - M ^ 7 y^JH ^ ^>>H - 
1 - (4- fcf U 22k> ± s l J f 

4- (6-^ p uj~7& v >-2-z ;i/*-;u) -l - [4- * h * 1 - (4- t? u v 
;i/)t!^'j^>-4-r;p^5 1 ;p]-2-tf^7v/> (200 mg) ©em (4 ml) 

6&£i£& (2ml) ^UP^8B#M««ES-&fc.Kj6:tt*««Uaat& CHP 
10 ^□•7h^^7>f- (2 0%7irb^h'j;i//7K) fcTtt«LT&fe«Sil©*II 
\t%m (163 mg) 

'H-NMR (DMSO-d 6 ) 6 : 1. 52 (2H, i). 2. 02 (2H. m), 2. 95-3. 15 (4H. m), 3. 41 (2H, 
m), 3. 50-3. 77 (6H, m), 7.04 (2H, d. J=7. 2Hz), 7.63 (1H, dd, J=2. 2. 8.8Hz). 
7.82 (1H, dd, J=l. 8, 8.8Hz), 7.96-8.18 (5H. m). 8.44 (1H. s). 
15 IR (KBr): 1647, 1593, 1541, 1387, 1337, 1155 cm-'. 

mm\4 0 

N.N-S?*^JP 4-{[4-(6-^Dn-2-^-7^U>7.;^z:;i/)-2-^y-l-hr^7> ? 

4- { [4- (6-^ □ u-2-1- >x;i,*-;w -2-^-^y-i - tf^7 / - 

20 l-(4-tTU^;W< yn^3^->K (I00mghv*3 1 ;i/75>1&&& (23ng),HOBt 
(42 mg), ^yyDt!;|/X5 L ;P7$> (48 mg) CD DMF (10 ml) ®mz WSC (71 
mg) ^Ja^MT 1 5 m®%L&2-&tz. M^ILMI: 1 £j£#BMfc?- h 

25 W**/-;i/=2 0 : 1) fcT»«LT^H#©3W<t£« (45 mg) fcftfc. 
'H-NMR (CDC1,) 5: 1.80-2.20 (4H, m), 2.80 (3H, s). 3.04 (3H, s), 3.20-3.45 
(6H, m). 3.60-3.80 (4H, m), 4.32 (2H, s), 6.67 (2H, d, J=6. 6Hz). 7.54 (1H, 
dd, J=2.0, 8. 8Hz), 7.80-7.98 (4H, m). 8.26 (2H, d, J=6. 6Hz). 8.38 (1H, s). 
IR (KBr): 1736. 1663, 1597, 1510, 1337, 1155 cm-'. 
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1 

n-^^;p 4-{[4-(6-^DD-2-^-7^ix>7 > ;i/»-;i/)-2-^v-i-fcr^^> ? ~ 

)V\ * ?M -1 - (4- bT U gjU) -f y~^3^5 H 

l£5£0»J 4 0 <h ISHitd LT, 4- { [4- (6-7 □ 7 * V >X)Uft-)V) -2-** y 

5 -\-\i^7i?~)\A*?)l}-\-(\-}Z*) : y)V)<1VZ.<UT>m (125ing)> 
5>:&IM (31 mg) &K)*k'm&om.m\k%® (48 mg) 
'H-NMR (CDC 1 3 ) 6 : 1. 90-2. 25 (4H, m), 2. 88 (3H, d, J=4. 2Hz), 3. 35-3. 50 (8H, 
m), 3.74 (2H, s), 3.76 (2H, m), 6.70 (2R d. J=6. 6Hz), 7.55 (1H, br). 7.60 
(1H, dd, J=2.0, 8.8Hz). 7.79 (1H. dd. J=I. 8, 8. 8Hz). 7.90-7.98 (3H, i). 8.27 
10 (2H. d, 1=6. 6Hz), 8.39 (1H. s). 

IR (KBr): 1732, 1651. 1597, 1543, 1337, 1159 cm-'. 

mmM4 2 

4- { [4- (6-7 D U-2-j- 7 7 W >7Jt/feJl/) -2-^ y-1- bT^ =y ?~)V\ *=$-M- 

l- (4- br u 2M ± y-^ j z $ h 

15 OfcffMIICLT, 4-{ [4-(6-^ □ U-2-t7^ V>X^*-JW-2-t*V 

-i-lf^5^;W^^;W-i-(4-if us?;W-f y=.in5->m 0 25 mg), mt7> 

^E->7A (37 mg) &K)W&m&<D%mtt&® (45 mg) 

'H-NMR (CDC 1 3 ) <5: 1.90-2.20 (4H, a). 3.20-3. 80 (10H, m), 3.79 (2H, s), 5.67 
(1H. brs), 6.57 (2H. d. J=6. 6Hz), 7.57 (1H, brs), 7.59 (1H, dd, J=I. 8, 8.8Hz). 
20 7.80 (1H, dd, J=1.8, 8.8Hz), 7.88-7.98 (3H, m), 8.25 (2H. d, J=6. 6Hz). 8.40 
(1H, s). 

IR (KBr): 3364. 3185, 1730. 1690, 1597, 1514, 1348, 1248. 1161 cm" 1 . 

4- {4- [4- (6-7 □ □ ± 7 7 U >-2-Z)V*-)l) -2-** y-1 - bf 1 y V. - k£ t 
25 M -4- h K D * v-1 - bT^ U yrJH - 1 - br U 7 A :fr I/- r> 

4- (6- 7 n □ 7- 7 7 1/ >-2- X ~ ; V) - 1 - [4- h H □ * 1 - (4- bf U 5?; W b! * U 
^>-4-<;M^;i/|-2-br^7vV> (100 mg) <7>77dci*7> (15 ml) ^ 
m-7DDii£m#& (48 mg) »;igi&Tl 5^M^bfe. 7 
□ □ * 7 >T3m U 1 «^7K^lb7" h U V&*®m-zfc&Lftm'&mi& Lfc. 
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7> ; E-77K^W^^y-;U=2 0: l)fcT»«LTfcfiH#©Mfc£4& (30 
mg) . 

'H-NMR (CDC 1 3) 6: 1.40-1.70 (4H. m). 3.18-3.65 (10H. m). 3.84 (2R s). 6.62 
5 (2ft d, J=7. 6Hz). 7.62 (1H, dd, 1=1. 8. 8.8Hz). 7.80 (1H. dd. J=l. 8. 8.8Hz). 
7.86-8.00 (5H. m). 8.37 (1H. s). 
IR (KBr): 1651, 1505, 1346, 1165 cnf'. 

4- {4- [4- (6-7 □ P ± 7 7 V >-2-7Jt^-;l/) -2-** V -1 - bf ^ 7 v - JM g; 
4- (6-7 P P ± 7 7 V >-2-7 )V*-)l>) -1 - [4-* h * ;|/# ~ ;P-1- (4- b? 'J 5? 

;WbMU^>-4-^;M?SN/]-2-b?^vV> (100 mg) (7>;?7pp*7> (15 
ml) m-7PPj§£m#& (62 mg) ^JflA^Tl 5Pf P^jftfLfc. fcfo 

p p * 7 >t?**u 1 &j£*bhis:j- h u 0 &*®wn?$z& vnmmm 

1 0%7> : E-77K^W^7y-^=2 0 : 1) tCT^LTMS^O^^b 
(26 mg) £#7c . 

'H-NMR (CDCI3) 6: 1.55 (2H. m), 2.11 (2H, m), 2.89 (2H, m). 3.74 (4H, s). 
3.55 (2H. s), 3.57 (2H, m), 3.73 (3H. s), 3.79 (2H, s). 6.59 (2H, d, J=7.8Hz), 
20 7.61 (1H dd, J=1.8. 8.8Hz). 7.79 (1H, dd. J=l. 8, 8.8Hz). 7.90-8.00 (5H, m). 
8.35 (1H. s). 

IR (KBr): 1728, 1661. 1495. 1346, 1165 cm" 1 . 

mmm4 5 

4- (6-7 P P ± 7 7 V >-2-7 ^frrjl/) -1 - { [1 - (4- bf U '7;W -4- bf ^ U -7 " M -> 
25 7 J t^M-l-M^yVjy 

N-(tert-7h^v*;i/fc;i/)-ry-^3^>7;Wxb H (1. 59 g), N-(6-7pp 

i-y^u>-2-xM^Mx9-u>^7^>mmm (2. o g) .mmmmi-hv 

7 A (1.94 g) ©X7/-;I/ (15 ml) v7>fto(7 >J 7A (609 mg) 

OtK (6 ml) ^»AT5 0 < CT2 0P#TO^bfc. LT#<=>*1 
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Cs*tf> : »»I^= 1 : 1) HT*«UT*fi->ny^R© N-{[l-(tert- 
y h * S/*;P#-;W -4- tr ^ U v*x;H 1/7 ?m -n* - (6-* nnt7^l/>- 
5 2-X;^-;P)x^l/>v75> (710 mg) 

'H-NMR (CDC1 3 ) 6: 1. 20-1.40 (2ft m), 1.47 (9H. s), 1.60-1.85 (3ft n). 
2. 53-2.80 (3E m), 2.90-3.20 (3H, m). 3.24 (1H, d, J=6.2Hz), 4.18 (2H, m), 
4.94 (1H. m), 7.58 (1H. dd. J=l. 8. 8.8Hz). 7.80-7.95 (4ft m), 8.43 (1ft s). 
N-{[l-(tert-y v*Jl/^-;W-4-tf^U vx;i/| ->7/ ^M-N' -(6-£ □ 
10 Ui~y^U>-2-X)V^-)V)Ji9-U>^7^> (652 mg) fcitf h 

> (260 mg) ©v^DD**> (20 ml) ^CM^DDTtf^ (175 mg) 

O^KS^L/fc. "^^ViTS^lC DBU (400 mg) £Jn&TM 

15 *tf>:B«x^;W=l : 1) fcT««LT«ftlSft© l-{[l-(tert-7h*->;*7 
)l) -4- 1!^ U V~M 1/7 J* -4-(6-^DDt7^l/ >-2-Z)l-fc- 
)V)-l-M^yi>J> (512 mg) fcfcfc. 

'H-NMR (CDCl 3 ) 5: 1. 05-1.40 (2ft m), 1.44 (9ft s). 1.91 (2ft m), 2.64 (2ft 
m), 3. 28 (1H, m), 3. 40-3. 80 (5ft m), 4. 00-4. 30 (3ft m). 5. 33 (lft d. J=10. 2Hz). 
20 7.62 (lft dd, J=l. 8, 8.8Hz). 7.79 (1H, dd, J=l. 8. 8.8Hz). 7.90-8.00 (3ft m). 
8.36 (lft s). 

IR (KBr): 2251, 1682. 1427, 1348, 1167 cm' 1 . 

1- { [1 - (t er t-7 h * )),#-)],) -4- U y-JW i/7 J * y^M -4- (Han 
i-y^Vy-l-7s)Vits-)V)-l-\i^yi>jy (512 mg) \Z4ffi%mmm^)V 
25 gtt (10 ml) fc«fctf;**y-;i/ (10 ml) 0#IBH*#l,fc. 

LTiifeigS© 4- (6-^7 uui-y^u >-2-*;i/*x;w -1- [ (4- tf ^ u 
s?x;w->7/*^;w-2-e*75V>«tttt (430 mg) 
4- (6-^ d o ^- 7 ? v >-2-x;u*x; w -1 - [ (4- twj ^x;p) yj;^ -2- 

M^yVjymm. (430 mg), ^DDbT>Jv>ii^ (169mg) , h'JX^P7 
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(452 mg) (DJL$J-)l (26ml) m&WB* 1 5 1 5B#P B 1E&;*12: 

i- b u 7 A*»*T*» uttftmts u&. « <=> nfcas* > u * y ^ 7 a ? 

07h^77-f-(^DD^5'>: 1 0%7> ; Ez:77R^W^^/-^=2 0 : 
5 1) CT*»LTfcftH#®»ffc£«» (37 ng) fcftfc. 

'H-NMR (CDCI3) 6: 1.27 (2H. m), 1.50 (2H, m), 2.03 (1H. m). 2.73 (1H, i). 
2.87 (1H, m), 3.26 Oft m), 3.26 OH. m), 3.40-4.00 (6ft m), 4.11 Oft d. 
J=16. 8Hz), 5. 35 (1H, d. J=10. 2Hz), 6. 63 (2ft d, J=6. 6Hz). 7. 63 (1H, dd. J=2. 2. 
8. 8Hz), 7. 80 (lft dd, M. 0, 8. 8Hz). 7. 90-8. 00 (3ft m). 8. 27 (2ft d, J=6. 6Hz), 
10 8.37 (lft s). 

IR (KBr): 1667. 1595. 1346, 1165 cm' 1 . 

4-(6-? unj-7? u>-2-x;ufrx;i/)-i-[i-[4-(iH--r $y^/-;i/-i--r;p) 7i 
xju] xfrM -2- \L^=yjy 
15 i-[4-(iH-<5^^-;i/-i-<;i/)7x-;i,]x^y-;p (280 mg) <r>V2uu*$ 
y (6 ml) mmzmttt-)]' (l ml) *in&TMT3 0£Wif#U 
fcigfULT i - (1-/7 d n x^;u) -4- (1 H-f ^ ^/-JM --f ;W ^ 
4-(tert-^h^>*;i/fc;U)-2-tf^7v J y> (300 mg) ODMF (20ml) jgft 
HJ «7A. ifttt (57mg) £in*TMT3 0#W^U *vn?±-e 

20 #e>nfc i-(i-^dpx^;u)-4-(ih— T5^i/-;u-i-f;i/)^>if>^jn^T^ 
SHE**, W*IS^7jc, &J&*Tft#U &$tg»IH&Lfc. ft6nfc»aE*'>U 
ft© 4- (ter t-7 h+x^Ul'fcjW -l- [l- [4- (lH~f 5 ^v'-JM-'f ;W 7 xx 

25 JWX^JU]-2-tf^7SV>£ftfc. 

4- ( t er t -7* h * JP#x;i/) -1 - [1- [4- (lH-f 5 )W\ -<i )V> 7 x X ;U] X 
7 c ;i/]-2-tf^7v/>^hU7;^P^m (10 ml) £i»*MT3 0#KJt# 
U ft&nfc»JI*5?*Dn**> (15ml) h 

UX^;U75> (700 mg) 6-^PDt7^l/>-2-7Mz;^DiJ H 
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(400 nig) ^m^mrimmmwvtzo R^m^mmvx. nmz&mx?)\,& 

tzo #e>n^ssr->'j^y;u^^A^DTh^77^- mmx?)i) \zxm 
Mbxm&mftommit&yo m mg) *%tz* 

'H-NMR (CDClj) 5: 1.49 (3H. d. J=7.4Hz). 2.90-3.15 (2H, m), 3. 25-3.55 (2H, 
m). 3.76 (1H, d. J=16.8Hz) ( 3.99 (1H, d. J=16.8Hz), 6.02 (1H, q, J=7.4Hz), 
7.21 (1H, s). 7.24 OH, s), 7.30 (4H, s). 7.60 (1H, dd, J=l. 8, 8.8Hz). 7.78 
(1H, dd. J=l. 8. 8.8Hz), 7.82 (1H. s). 7.88-7.98 (3H. m). 8.33 (1H. s). 

4-(6-g □ u±z* l^>-2-X;^-;l/)-l-[4-(lH-l. 2. 4- h ] J7±Z^t±d M 

^>v;p]-2-if<-7vy> 

^JS0fl4 6 tmwuzbx, i-[4-OH--f $y»/-;M-< ;W7x-;i/]x^ 
©^JbOfc 4-(iH-i. 2.4-bU7\/-;M-r;w^>^;i/7;W3-;p&ffl^T^ 

'H-NMR (CDC1 3 ) <5 : 3. 37 (4H. s). 3. 87 (2H. s). 4. 59 (2H, s). 7. 31 (2H, d, 

J=8. 6Hz). 7.53-7.64 (3H, 1). 7.78 (1H. dd. J=l. 8, 8.6Hz). 7.88-7.97 (3H. m). 

8.10 (1H. s). 8.34 (1H. s). 8.52 (1H, s). 

IR (KBr): 1651. 1522. 1493. 1346. 1279. 1165 cm-'. 

nffiM4 8 

4-(6-£ □ l^>-2-x;i/^_;i/)-l-[trans-4-(4H-l. 2. 4- h U T±zJk±l 

± M v £ □ j/Jl/ ^ -2- fcf ^ 7 *J J > 

(2. 07 g) , N-(2,2-yIh+yX^)-Z-ifiJy> 
(3. 13 g) ^tXHOBt (1.53g) ©7-fehxhLUI/ (40 ml) Jg&KWSC (2. 29 g) 

^in^x^Ti 5w^tfc. Kj&mzmmLx&t>titcmm\z, raxef 

2fc#U ^^i^bfce #£tlfcg|?££Wl'X> (30ml) p-Ml/ 
X>X;U^>^tK» (190 mg) ZMZ.X1 0 0X:X2 0ftmftl,tzc.KJfc®$: 
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*l© l-(trans-4-* h*i'l3fr#-)Vi'9n^*Wlr*7')V)-4-'<>i?frtt?s 

*;i/j}?zi;u-2-^y-i.2.3.4-xh7t KDtr^^> (2.0 g) 

l-(trans-4-* h^>#;i/#x;i/->£ U^i/)V^)V)-A-^>z/ )\s**ris%)l 
fcJU-2-^V-l, 2, 3,4-r h?tKDtf?v> (2.0 g) 1 0 %A°5>? 

7A£^ (400mg) 0)*f ;<-)], (80 ml) SfttHTl 5 «ffl*3l»HI«T* 
tttt«5^»flft«mbTftlfi«lft4to«> l-(trans-4-* h*~># 
;^-;Wv'^OA^>'Jl/^5 L ;P)-2-tf^7^/>^#? v c. #6tlfc l-(trans-4- 

* h+y*;toi/i/^D^'>;Mf;W-2-^7yy>i:Slii^i' (20 

ml) ^J:^aW7K (20ml) £2)0*., 6-7 OD-2-^7^ k>7JI/*x;P7 

□ UK (l.5g) *jDAfc«a»T5«ffl«W^bfc. *T«8JI£#SIU ^«7jc 

H© 4-(6-7no-2-^7*l^>7Jl/tfx;i/)-l-(trans-4-* h+S/*;^— ;P5/ 
7nM^>;ioWW-2-fcr^7$v> (l. 4 g) 

'H-NMR (CDClj) 6: 0.97 (2ft m). I. 30 (2ft m), l. 35-1. 70 (3ft m), 1.J92 (2ft 
m). 2.19 (IE m), 3.19 (2ft d, J=7.0Hz), 3.39 (4H, s), 3.65 (3ft s), 3.78 
(2ft s), 7.60 OH. dd, J=2. 2, 8.8Hz). 7.79 (1H, dd, J=l. 8, 8.8Hz), 7.90- 
7.97 (3ft m). 8.35 (1ft s). 

4-(6-^oo-2-±7^1/>x;i/*-;i/)-l-(trans-4-^ h*x#;p#x;i/x7n 
M^>;M^;W-2-fc^7$V> (1.33g) ©**/-;U (10ml) ££OTHF 
(30ml) mmzi&feimitl-VVVJximWL (10ml) £i«*MT?2l&M»# 

ufc. jsrtWEfewtb-oaa**^***, oomi) fcjn*.£i;& 

itJM&S3ttU itilgLT 4-(6-7 nn-2-1"79 U>X)Vts^ 

;i/)-l-(trans-4-^;P/}?4 1 v'*>7D^^;U^?;W-2-tf^7^/> (1.22 g) 
#5>nfe 4-(6-^do-2-^7^1^>^;^— ;P)-l-(trans-4-*;P#^r 

^^□'\*->;My;w-2-tr^5s;y> d.og) £dmf (25 mi) fcJKjss 

i*\ 7>^fcS>7x-JMxXtf;U;U (651 mg) HJX3MW75 > (326 mg) 

iSiffiLfc. #e.n^?t{Ch;i/X> (25 ml) *Jn^L 3 «?W3»8ft^-& 
fc. ^UTtTUv?> (1 ml) &&Zft-7?y-)V (10 ml) £J0;L 3 Bf 
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X?)\,:i?#uu*?>= 2:1:1) CT»«LT«fi*SS© Htrans-4- 
(tert-7* h^v*Jl/3}?-;i/7 ^ x£ W\3r5/)V*?-)V}-4-(&-9 D 0^-7^ U- 
5 >-2-X)Vts=.)V)-2-\^^y>y> (265 ng) 

'H-NMR (CDC1,) a: 0.90-1.10 (4H, m). 1.43 (9H. s), 1.50-1.70 (3H, 1), 1.97 
(2E m), 3.16 (2a d. J=7.0Hz). 3.37 (1H, m), 3.39 (4H, s), 3.77 (2H. s). 
4.86 (1H, d, J=6.4Hz). 7.60 (1H, dd. J=2. 2, 8.8Hz), 7.79 (1H, dd. J=l. 8. 
8.8Hz), 7.90-7.98 (3a a). 8.35 (ia s). 
10 l-Ctrans-4-(tert-7h^v^;i//^-;i/7^y)v^n^>';i/^^;H-4-(6-^ 
□ Dt7^1/>-2-7JV^JW-2-t^7^/> (265 mg) II4^Ii»SHx 
(10 ml) *5«fctf**y-;i/ (10 ml) £Jn*£ire3 0#IH«#L&. 
SJtS^Sr»IS LTfiHSfi© 1 - [ t rans-4-7 $ / U j* -4- (6-7 

po^7^i^>-2-^;^-;w-2-tr^7> ? y>ifiK*gs#fc. ftsnfc 1- 

15 [trans-4-7^ / ->7 □^\+'>;P^5 1 ;i/]-4-(6-7 DDt7^ U>-2-Z)Vft~ 
M-l-M^yV J >&S^N.N-^*^;i/*;PA7$ K7y>-MI (106 mg) 
fc«fctffcfUv> (10ml) OS^«*l 1 5"CT4HPaft^Lfc.S^*Sjft»b 

20 0%7> ; E-77jc^^^y-;U=l 0:1) iCT^MLT^fiWOD^ji^ 
« (101 mg) Zmz. 

'H-NMR (CDCl,) 6: 1.22 (2a m). 1.50-1.90 (5a m), 2.17 (2H, m), 3.27 (2H, 
d, J=6.8Hz). 3.42 (4a s). 3.72 (2H, s). 3.98 (ia m). 7.61 (1H, dd, J=1.8. 
8.8Hz). 7.80 (ia dd. J=l. 8. 8.8Hz), 7.90-8.00 (3a m). 8.17 (2H, s). 8.35 
25 (ia s). 

IR (KBr): 1651. 1495. 1456. 1346. 1184. 1165 cm" 1 . 
$ffi0H 9 

4-(6-j^ PD-2-t7» U>7;^,^)-l-(4-f l/-f K^>S?;P)-2-tf^7 
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4-(tert-^h^v'*;^-;i,)-2-e^7> ? y > (600 mg) ODMF (9 ml) ®ffi. 
\Z. frmti- h 'J 7 A, m& (120 mg) ?riin^^TlB#^}t«itfco 4- 
-hD^>^D>F (648 mg) OTHF (5 ml) *§&£0 t CT?rFU ^<D 

$itTM^S04-(tert-^h^^;i/fc;WM-(4-xhP^>i;;i/)-2-tf^ 

7V/> (755 mg) 

'H-NMR (CDC1 3 ) 6: 1.47 (9H, s), 3.30 (2H. m), 3.64 (2H. m), 4.19 (2ft s). 
4.71 (2H. s). 7.44 (2ft d, J=8. 6Hz), 8.21 (2H, d, J=8. 6Hz). 
4-(tert-^h^^;i/^x;W-l-(4-XhD^s>v;i.)-2-tr^7> ? y> (335 mg) 

iz^feimm&^frfem aomo ztiQZ.rn.u-v 3 oftmtmvtco Kfom* 
mmisT'&t>tirzmmz&&zM&x?)i ao m o s^aw* (10 mo %m 

6-7 □ o-2-^-7 7 U>7>)l*-)W □ U K (522 mg) SiD*.&ft£ 

#enfc^^^V7 p n^x-x;W^ig^b$-&T*llfe^S© 4-(6-7d 
D-2-7-7^i/>x;i/*-;w-i-(4-zhu^>e;;w-2-^7^/> (870 mg) 

4-(6-7 □ 0-2-^:7* u>x;p*x;w-i-(4-x h D^>v;i/)-2-tf^7vy > 

(800 mg), 10X/^m** (240mg),^^y-;U (4ml) *«ktfTHF (16 
ml) OiS^*S7K*#H«TtMT«C»^}|i|5llcr5*Ta»bfc. Mi££3£ 
U bT&6@#©0 l-(4-7^y^>v;W-4-(6-^OD-2-7^7^ 

k>x;^x;i/)-2-tf^^x/>^#fc. 

'H-NMR (CDC 1 3 ) <5: 3.29 (4H, s), 3.81 (2H, s), 4.41 (2H. s), 6.63 (2H. d, 
J=8.4Hz), 6.95 (2H, d. J=8.4Hz), 7.60 (1H, dd. J=2. 0, 8.8Hz). 7.76 (IE dd, 
J=1.8, 8.8Hz), 7. 90-8.03 (3H, m), 8.34 (1H, s). 

# 6 tltz 1 - (4-7 5 J ^ > W -4- (6-7 D □ -2-?- 7 7 >7JP*x;P) -2- fcf ^ 
7->V>£7irh> (8 ml) &«fciC£THF (8 ml) ^>^MV 
->7*-h (300 mg) *^TMTll&IMJt#L£. ^^Tl*€7K»lk7-h 
'J£A3K8« (2 ml) &to*£&fcMTll$Ma#l/&. U# 6 
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1k&LT%i&m$k<D&m{t&® (922 mg) *%tz. 

'H-NMR (DMS0-d 6 ) (5 : 3. 10-3. 45 (4R m), 3. 76 (2H, s). 4.42 (2H, s), 7. 08 (2H. 
d, J=8.2Hz), 7.29 (2R d. J=8. 2Hz), 7.40 (2H, br). 8.17 (1H, d, J=8.8Hz), 
8.20-8.35 (2H, m), 8.39 (1H. s), 8.66 (1H, s). 
HJ&fll 5 0 

1 - [4- (2-7 $ J ± $ gVrZhl -A M*> 2M -4- (6-^7 P P t~ 7 ? U >-2-7. )\, 
frx;i/)-2-fcM7SV 

4- (6-^7 p a-2-i-7? V )l) -1 - V-i H ^ >i?M -2-^y 
Vjy (520 mg) ©DMF (5 ml) ®m\Z, BVfc*?)), (1 ml) *JPAT*fi 
T3BNH*#bfc. Kffi&£iI*8U JiStC 2.2-v* h*->X^;P7S> (335 
mg) S.fctfx*/-^ (4 ml) *in*.&fc2 4mfflWffiZtto EJfci££«fgL 
£ nf:M £X* / -;U (2 ml) i3«ktfia&He (6 ml) &jq;L5 oictiisf 

Hffl»i/fc. Rim&mmisT®*>nrzmm\zz;>7na*?> (2 mi) ^txh 

Ux^7£> (6 ml) &^~C-mWLV-teTt-7?)V (335 mg) £SH;L 

Lfc. #6nfc»tt&->u*y;p*7A^n-7h^77-f- (^*pp>*>: 

1 0%7> ; EX77K^W^^y-;i/= 5 0:1-20:1) fcT*MSUT*lfiB 
1- {4- [1- (t er t-y h ^->* ;P#x;» -2--T ^ ^/U Jl/7 5 J ] v;H -4- 
(6-^DD-2-^7^1/>^;i/*x;W-2-t!^7v/> (104 mg) Sitflfc^* 

7 x l- [4- (2-7 5 y -Y ^ ^ >/-;u-i ;w ^ > z?)V\ -4- (6- ^ p □ j- y 

9U>-2-Z)V*—M-2-\Zl7i?S>n (159 mg) 

'H-NMR (CDC1 3 ) <5: 3.41 (4H, s). 3.49 (2H. s), 3.86 (2H, s), 4.59 (2H. s). 
6.64 (1H, d. J=2. 2Hz), 6.76 (1H, d, J=2. 2Hz), 7.33 (4H, s). 7.60 (1H. dd, 
1=1.8, 8.8Hz). 7.79 (1H, dd, J=l. 8. 8.8Hz), 7.90-8.00 (3H, m), 8.36 (1H, s). 
%t>tlfr 1- [4- (2-7 a /-f 5^/-J|rH J»^>$Ml/]-4-(6-£ DDWI/ 

>-2-*;p#x;»-2-tWv/> (159 mg) *««»Kx^jk»«cTiiai* 

«hLT*S6@^©^Hfl:^t) (91 mg) 

'H-NMR (DMS0-d 6 ) a : 3. 33 (4H. m), 3.81 (2H. s). 4.54 (2H, s), 6.95 (1H, d, 
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J=2.2Hz), 7.00-7.08 (3ft m), 7.28 (2H, d, 1=8. 8Hz). 7.34 (2H, d. J =8. 8Hz), 
7.73 (1ft dd. J=2. 2. 8.8Hz). 7.89 (1H, dd. J=l. 8. 8.8Hz). 8.15-8.33 (3H, m), 
8.60 (1H, s). 

IR (KBr): 3077, 1655, 1346, 1163 cm" 1 . 
mtfoMS 1 

1- [4- (2~f $ # V* U )V7 S I ) < y 2M -4- «hg P □ ± 7 * V y^tTJVfc^ 

^mms ounzntz i-{4-[i-(tert-^h^^;^-;i/)-2--r$^yu;p7 

^ J ] ^ y *JM -4- (6- 7 D D -2-f 7 7 V >7 M~) V) -2- M < y x J > 
'H-NMR (CDC1,) <5: 1.63 Oft s). 3.28 (4H, s), 3.84 (2H. s), 4.48 (2ft s), 
6. 67 (1H d, J=l. 8Hz), 6. 92 (1H, d, J=l. 8Hz), 7. 08 (2ft d. J=8. 4Hz), 7. 48-7. 62 
(2ft m), 7.76 (lft dd, J=l. 8. 8.8Hz), 7.86-7. 96 (3ft m), 8.32 (1H. s). 9.01 
(lft s). 

l-{4-[l-(tert-^h^^;^-;P)-2-^$^yu;i/7$y]^>^;H-4-(6-^ 
au-2-i-7*uyz)Vft=.)\,)-2-¥i7z?/y (104 g) C4lB£imif 

)Vmm (6 ml) (4 ml) Zm?L&U-T:3m®8tftLtz. Rj&m 

*no**>: 1 0%7>^-77K^W^^/-;i/= 20:1) £T**«bT*S 
fi»*©3aB^^» (36 mg) 

'H-NMR (CDC 1 3 + CD 3 0D) 5 : 3. 32 (4ft s), 3. 82 (2ft s). 4. 45 (2ft s). 6. 72 (2ft 

s), 7.06 (4H, s). 7.60 (1ft dd, J=l. 8. 8.8Hz), 7.77 (1ft dd, J=l. 8, 8.8Hz), 

7.88-8.00 (3ft m), 8.34 (1H, s). 

IR (KBr): 3231, 1640, 1576, 1514, 1341, 1163 cnf 1 . 

Mfo&l 5 2 

4- (6-7 □ □ ± 7 7 V y-l-7, )Vtis=.)V) -1 - [4- (4H- 1 , 2. 4- HJ 7 '/^J\r±l )V) 

^y s J)V)-t-}i^7V ; y 

l-(4-75 J ^>v;i/)-4-(6-7 UWf79 Vy-l-Wfr—)V)-l-\L ^yi> J > 
m&M (150 mg), N,N-y/fM;^75 K 7 (85 mg) 
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uv> (lomi) <Dm&®*i snisfflittit. Kfom&m&VT%e>titz&& 

S&->U*y;i/*7A^DTh^77>r- (»X3MU: 0 : 1) 

^T^SiUT*sfe@^©^|i^^t) (109 mg) *%tc> 
5 'H-NMR (CDC1 3 ) 6 : 3.39 (4H, s). 3.86 (2H. s). 4.61 (2H, s). 7.31 (2H, d. 
J=8.8Hz). 7.38 (2H, d, J=8. 8Hz). 7.61 (1H, dd, J=l. 8, 8.8Hz). 7.79 (1H, dd, 
J=1.8, 8.8Hz), 7. 90-7. 98 (3H, m). 8.36 (1H, s), 8.44 (2H, s). 
IR (KBr): 1651, 1528, 1495, 1346, 1165 cnf'. 

10 4- a-2 U D-2H-^>7fcf 7 >-3-7,;^-;i,)-l-[l-(4-tf U 2M 'J > ? >-4- 

i-[i-(tert-y h^ytuitfzzji) tf^u &>-a-4JU*?)V}-2-\zu vj y 

(5.0 g) MJX^;U75> (6. 792 g) <OWuu*$y (80 ml) ®mz, 

O^T (4.11g) <DV>?uu*?y (20ml) 

15 mmzMTL. ^•©&o , ct3 oftmrnftLtz, H«£^no^>-e^ 

W7 7*tfl<D l-[l-(tert-7h^^Jl,^-;i/)tf^U> ? >-4->r;M^;W-4- 

t*-;i/x;i//jN-;i/-2-tf^^v/> (3. 99 g) zmc 

20 'H-NMR (CDCI3) 6 : 1.20 (2H, m), 1.45 (9H, s), 1.60 (2H, m), 1.85 (1H, m), 
2.67 (2H m), 3.30 (2H. br), 3.46 (4H. s), 3.83 (2H, s), 4.10 (2H. m). 6.15 
(2a d, J=1.0. 8.8Hz). 6.34 (1H. dd, J=l. 0, 16. 4Hz), 6.46 (IE dd, J=8. 8. 
16.4Hz). 

IR (KBr): 1686, 1659, 1427, 1348. 1161 cnf'. 
25 n^fltz l-[l-(tert-7*h4 1 v*;Ufc;Wlf^U> ? >-4--r;W^5 1 ;i/]-4-t*XJl' 
Zfrfr-fr-l-V^i/yy (3.99 g) *5<fctf HDDfiJWil'fkH 
(1.61 g) 0) tert-7**y-;i/ (35 ml) mWz. t -7* h*->;*J U »7A (446 mg) 
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*7A^n7h^7^- (M^> : mmx?)),= 1 : 4) fcTf&fiLTfcife 
1- [1- (ter t-7 h^->^;U^-;|/) t?^ U v >-4--f ;M3\>W-4- (7-£ u 

□-2H-^>ytr^>-3-x;i/^-;w-2-tf^7vy> (i.856 g) 

'H-NMR (CDC1 3 ) <5: 1. 19 (2ft m), 1.45 (9H, s). 1.59 (2ft i). 1.86 (IB. m), 
5 2.66 (2ft m), 3.29 (2H. br), 3.40-3.60 (4ft m), 3.89 (2H, s). 4.10 (2ft m), 
4.88 (2ft d. J=1.0Hz), 6.93 (1H, d, J=l. 8Hz). 7.00 Oft dd, J=l. 8, 8.0Hz), 
7.14 (lft d, J=8.0Hz), 7.28 (lft s). 
IR (KBr): 1686. 1659. 1426. 1348. 1163 cnf'. 

l-[l-(tert-^h+v* - ; V) tf ^ 'J 3> >-4-< ;M ?-M -4- -2H-^ 

io >vtf^>-3-x;u^;i/)-2-tr^^vv> (i.mg> fflmwt^fr 

mm (40 ml) &£ZS*?/-)V (25 ml) ^JnA^igfCS 0#P B 1jf#L£. Km 

m&mffi LTm&mgko 4- (7-^ □ d-2h-^ > ytr ^ >-3-x;u* - M -1- ( tr^ 

'Jy>-H;WfjW-2-t:^7^y>liI (1.618g) zmtco 
■H-NMR (DMSO-dg) a : 1. 32 (2ft m). 1.70 (2ft m). 1.91 (1ft m). 2.78 (2ft m). 
15 3. 15-3. 60 (8H. m). 3. 77 (2H s). 4. 98 (2ft d. J=0. 8Hz). 7. 06 (lft d. J-l. 8Hz). 
7.11 (IE dd. J=1.8. 8.0Hz). 7.48 (1H. d. J=8.0Hz). 7.50 (lft s). 8.42 (1ft 
brs). 8.69 (lft brs). 

IR (KBr): 2944. 1649. 1601. 1348. 1165 cm-'. 

4- (7-£ n P-2H-^ > V if ^ >-3-X V) -1 - ( IM U V >-4-< )V * ? M -2- 

20 fcW$V>Jfi»tt (1.4 g). ^□PtfU> J >ma6m (1.02 g) 

^^on^^>T2ia«iaL.i^ii^ufc.»*K-f y75;P7;p=i-;i/ (so 

ml) £Jn*.l 3 Otn?l 5m®RfoZtto KlfiW*MbT#6nfc»Jt*^ 
25 0%7> ; E-77K^^^y-;U=2 0 : 1) ICTUS! LT&fi@#0 4-(7-£ 

p p-2H-^>yif 5 >-3-x;i/*n;p)-i-[i-(4-tf u tf^u v>-4-< ;m 

9MM-2-tf^7>V> (608 mg) fcfcfc. 

'H-NMR (CDC1,) 6: 1.31 (2ft m). 1.72 (2ft m). 1.98 (1ft m). 2.82 (2ft m). 
3.32 (2ft d. J=7.2Hz), 3.40-3. 60 (4ft m). 3.87 (2ft m). 3.91 (2ft s), 4.89 
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(2H. s). 6.63 (2E d. J=6.4Hz), 6.93 (1H, d, J=l. 8Hz), 7.00 (Hi, dd. J=l. 8. 
8.4Hz), 7.14 (1H. d, J=8.0Hz), 7.29 (1H, s), 8.24 (2H, d, J=6.4Hz). 

mntz 4-(7-^oa-2H-^>7t7>-3-x;^-;w-i-[i-(4-truv;wtr^ 
u> j >-4-r;i/^5 L ;p]-2-fcf^7vy> (eos mg) *tm%t®x?)v%m\zTm 
5 mutbxmmwommit^ usomg) zmtz. 

'H-NMR (DMS0-d 6 ) 6 : 1. 18 (2H, m), 1.72 (2H, m). 2.09 (1H. m), 3.11 (2H, i), 
3.24 (2E d. J=6.6Hz), 3. 35-3. 60 (4H, m), 3.78 (2H. s), 4.19 (2H. m), 4.99 
(2E s), 7.05-7.20 (4a m). 7.48 da d, J=8.0Hz), 7.50 (Hi s). 8.18 (2H, 
m). 

10 IR (KBr): 3023, 1645. 1599, 1547, 1348, 1159 cm-'. 

i-a-7-fch-f s hM;wfcr^u^>-4-r;p^^)-4-(7-^pn-2H-^>7b:7 
%i&m i o t muvumr, 4- a-* u d-2h-^ > y t? ? >-3-tjp# - ;» -1 - ( tr 

'H-NMR (DMS0-d 6 ) 6 : 1. 20 (2a m), 1.69 (2a m), 1.99 da m), 2.25 (3H, s), 
3.06 (2H m), 3.25 (2a d, J=7.4Hz), 3.42 (2a m), 3.50 (2a m). 3.78 (2H, 
s), 3.96 (2H, m), 4.98 (2a s), 7.07 Oa d. J=2. 2Hz). 7.11 (ia dd, J=2. 2, 
20 8.0Hz), 7.48 (ia d. J=8.0Hz), 7.50 (1H, s), 8.91 (2H, brs). 
IR (KBr): 3069. 1640, 1601, 1333, 1157 cm"'. 

4-(5-^DD^>'/77 >-2-7Jl/fr ~ )V) -1 - [1 - (4- bf i J fcf ^ ij 2 >±1 >± 

* ?M -2- tf^ y v ; >mmm 
25 i-[i-(tert-^h^v*;i/^-;w^u^>-4-^;^^5 1 ;i/]-2-if^7^/> 

(2.5 g) th'JX5 1 ;i/75> (1.7 g) <D9>7UU*j?y (35 ml) fcfcfc, 0*C 
T^op^^>7.^fcjl/^DU H (1.26g) (DWnutfy (2 ml) 
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- (BKxfJW \zxmmVTM^uyf^<D l-[l-(tert-7" b*is*D\stf- 
(2. 47 g) Zmzo 

'H-NMR (CDC1 S ) <5: 1.20 (2H. m). 1.45 (9ft s). 1.60 (2ft m), 1.90 OH. m), 
5 2. 69 (2ft m), 3.32 (2H, m), 3.46 (2H. m), 3.75 (2ft m), 4.00-4.20 (4H, m), 
4.58 (2H, s). 

IR (KBr): 1682, 1651, 1427, 1354, 1167 cm" 1 . 
l-[l-(tert-^h^>>^;^-;W kf^U v>-4-T ;ioWH-4-(* 
;i/*-;i/)-2-E^vV> (2.47 g), S-^no-ttU^l/T^xk K (917 mgh 
10 kK^U^A (810 mg) &cktfDMF (30 ml) ©ig^^ 1 0 0*CT2 BP^4f#L 

(^17->:^X^=1 : 4) lCT*f§&LTi£fi@#:© l-[l-(tert- 
-Jh^ytDViZ-M tf^'J v>-4-^;M5P;],]-4-(5-7nn^>y7^>-2-7 

15 Jl/*r;W-2-(f^7y;> (272 mg) 

'H-NMR (CDC 1 3 ) 6 : 1.14 (2ft m), 1.44 (9H, s), 1.58 (2ft m), 1.78 (lft m). 
2.60 (2H. m), 3.24 (2ft m), 3.44 (2ft m), 3.61 (2H, m), 3.99 (2ft s), 4.07 
(2ft m), 7.39 (1H, d, J=0. 8Hz), 7.45 (IE dd, 1-1.8. 8.4Hz). 7.51 (lft d, 
1=8. 4Hz), 7.69 (1ft dd, J=0. 8. 1.8Hz). 

20 IR (KBr): 1682, 1661, 1427. 1368. 1165 cm-'. 

l-[l-(tert-7* h^z/tiM-JV) tf^U -jy-k-' f ;ioWW-4-(5-* u UK^J 
77>-2-X;i/*-;W-2-tf^7v/> (270 mg) {:4«S*»RiI?Jl/»tt 
(8ml) &&Tt*9/-)V (2ml) fc»AMT3 oaw«#U&. KJ&%L*mffi 

vx 4-(5-^DD^>V7 7>-2-x;u^-;w-i-(tf^u^>-4-i';p^5 1 ;w- 

25 (229 mg) 

'H-NMR (DMS0-d 6 ) 6: 1.24 (2H. m), 1.59 (2H, m), 1.83 (1ft m), 2.70 (2ft m). 
3.05-3.40 (6ft a). 3.57 (2ft m). 3.86 (2H. s). 7.59 (1H, dd. 1=1. 2. 8.4Hz). 
7.74 (1ft s). 7.81 (1H. d. J=8.4Hz). 7.91 (1H. d. J=1.2Hz), 8.31 Oft brsj, 
8.62 (1H, brs). 
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4- (5-# d p ^> y 7 7 >-2-x;u*-;w -l- ( tf ^ u v >-4--f ;m z-M -i- tr^ 

7^y>*IMft (215 Dig) on fcTU (144 mg) SSWTKfcill*, 
y^DD^^>T2 SttttJ U ttft&Btt Ufc. mt\Z<i 775 )UT)VD -)l> (1 5 
ml) £UQ*1 3 Ot^Cl 5«rM£***fc. EJ^£*lf^Tfte>ttfc»ii*y 

0%7>^-77j<^W^^/-^= 15:1) ICTUS? LT&fe@#<D 4-(5- 

? p p ^ > y 7 ? >-2-x -1 - [1 - (4- \l u s?; to t! ^ u s? >-4-r ;u * ^ 
;w-2-e^7> f y> (87 mg) #t>T&MgLT:&&:&icLTMfi@# 
10 ©aaa^ib (so mg) &wt. 

'H-NMR (DMSO-d 6 ) 6 : 1.08 (2H, m), 1.58 (2H, m), 1.96 (1H, m), 3.02 (2H, m), 
3.17 (2H, d, J=7.4Hz), 3.30 (2H. m), 3.60 (2H, m). 3.88 (2H, s), 4.11 (2H, 
m). 7.13 (2H, d. J=7.6Hz). 7.61 (1H. dd, 1=2.2. 8.8Hz). 7.74 (1H. s), 7.82 
(1H. d. J=8.8Hz). 7.93 (1H, d. J=2. 2Hz). 8.18 (2H, d, J=7. 6Hz). - 
15 %W\ 5 6 

4- [5- (HDD7i -)V) -l-^-t 7 x >7. )l-fc-)V]-\- [1 - (4- bf U S J)V) tf ^ U 

4-(5-7*P ; E-2-^7x>7 > ;^-;W)-l-[l-(tert-7* tf^'J 
y>-\-4im-M-l-\ZUV/> (115 mg). Hna7i-^D>| (52 
20 mg) fe<fc^xh7^7.hU7x-;i/7jNX7^>/l7> ? 7A (25 mg), 2M^m^h 
U«7A*»« (0.25 ml) h*->X*> (10 ml) om£®Zl 5mm 

-f- KW>:^l^=l : 3) fcTttfiLT*SfeH#0 l-[l-(tert-7* 

25 K^^;ufc;u)if^Uv>-4--r;M5 i ;p]-4-[5-(4-^pp7x-;i/)-2-5 1 ^ 

7x>XJU*-;i/]-2-tW>V> (113 mg) 

'H-NMR (CDClj) 6: 1.16 (2H, m), 1.44 (9H. s). 1.63 (2H. m). 1.83 (1H. m), 
2.64 (2H. m). 3.26 (2H. br). 3.40 (2H. m). 3.46 (2H. m). 3.82 (2H. s), 4.07 
(2H. m). 7.31 (1H. d, J=4. 2Hz). 7.41 (2H. d. J=8.8Hz), 7.53 (2H. d. J=8.8Hz). 
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7.56 (1H. d. J =4. 2Hz). 

IR (KBr): 1682, 1661. 1489, 1429, 1366, 1242, 1165 cm* 1 . 
1 - [1 - ( t er t -7 V * i/t> )V#-)V) t? ^ U v >-4->f )V * J-)V\ -4- [5- (4- ? □ D 7 
i-;W-2-ft7i>XM;jW-2-t!^7y;> (115 mg) (C4&£ttttBti& 
5 ttvmt (10 ml) (4 ml) £iO;tgi&T 3 0#Mit#L&. 

EJkfc£WBl,TfilBil© 4-[5-(4-;?nn7i-JW-W7i>X^ 

;WH-(tf^uv>-4-<;M^;w-2-tf^7^/>iiB6^#^. ft&nfc 4- 
[5- (4-^ o □ 7 x n; w -2-^*7 x >z)V* - ;w -l- ( tr^ u ^>-4-< ;m 
;w-2-if^7^y>Jjatiat^pnt:u^>ffiKifi (85mg) sswtmcjq*.. $; 
io ^npy^>7?2@«iffiu ttmtMfii/&. «aEJc-fv75;P7;m-;u do 

ml) fcJDAl 3 Or-Cl 5«fPfl£«$-&fc. Kl^llSlTf^fcSS^y 

0%7>^n77K^W^^y-;i/= 10:1) KTl»«bTfcfiHft:©i&SHt£ 
15 m (42 mg) 

'H-NMR (CDC 1 3 ) 6 : 1.30 (2H, m), 1.70 (2H. m), 1.96 (1H. m), 2.82 (2H, m). 
3.30 (2H, d, J=7.4Hz), 3.38-3.55 (4H, m), 3.85 (2H. s). 3.87 (2R m), 6.62 
(2ft d. J=6.0Hz), 7.32 (1H. d. J=4.0Hz), 7.43 (2H, d. J=8.8Hz), 7.54 (2H. 
d, J=8. 8Hz), 7.57 (1H, d, J=4. 0Hz), 8.22 (2H, d, J=6. 0Hz). 
20 IR (KBr): 1651, 1595. 1489. 1431. 1352. 1163 cm-'. 

mmm 5 7 

1 - [1 - (4- m u 2M 2 >-4-< )±*3tMih<L¥=Jk±*2^ >±Zl M 

4-(5-7P^-2-^7x>^;i/*-;P)-l-[l-(tert-7h^x*;i/#-;Wtr^U 
25 v>-4--f;U/5 1 ;W-2-^7^/> (200 mg), \Z-i\,VV?5-)VT¥ (365 mg), 
mtVWk (50 mg)> xh5*XHJ7x-;P*X7^>/^-77A (50 mg) 
*$«fctf (15 ml) ©iB^»*2«HW«***fc-.R«ttSjittl/Tft5 

nfcaai*. ->u^y;i/^7A^DTh^77^-(^iJ->:^x5 i ;i/=i : 

2) (CTH$S!Ur4!S6@#© l-[l-(tert-7h=^>/*;|/^-;W tT^'J v>-4--f 
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;i'/5 i ;i/]-4-(5-h'-;i/-2-^^7x>x;i/^-;i/)-2-tf^7> J y > (209 mg) £ 

'H-NMR (CDCI3) <5: 1.15 (2ft id), 1.44 Oft s), 1.56 (2H, m). 1.84 (1H. m), 
2.64 (2H. m). 3.25 (2ft m). 3.38 (2H. m), 3.43 (2H, m), 3.79 (2H, s). 4.08 
5 (2H, m). 5. 38 (lft d. J=ll. 0Hz), 5. 73 (1H, d. J=17. 6Hz). 6. 78 (1H, dd, 1*11. 0, 
17.6Hz). 7.01 (1H. d. J=4.2Hz). 7.45 (lft d. J=4. 2Hz). 
IR (KBr): 1682. 1661. 1427, 1366. 1242, 1 165 cm-'. 
^» 5 6 t^©^TJ-[l-(tert-^ h^^*;i/^-;i/) hT^U v>-4-<;i/ 
* f-M -4- [5- (4-7 P P 7 x - )V) -2-tt 7 x >7JU* - )V\ -2- V^yV/XD 

io &t>*)\z. i-[i-(tert-7h^v*;u#-;i/)tf^u> ? >-4--r;i,^^;W-4-(5-h* 
n;u-2-^7x>x;^-;w-2-hr^^^y >£/b^T7 UHfc££j&U^ 

rm&&mLTmmmzLTm&mft.<Dmm<t£® o mg) *mz. 

'H-NMR (DMS0-d 6 ) 5 : 1. 08 (2ft m). 1. 64 (2H. m). 1. 99 (1H, m). 3. 00-3. 65 (8ft 
m), 3. 67 (2H. s). 4. 17 (2ft m). 5. 42 (lft d. J=ll. 0Hz). 5. 83 (lft d. J=17. 6Hz). 
15 6.97 (1ft dd. J=U.O. 17.6Hz). 7.16 (2ft d. J=7. 6Hz). 7.33 (lft d. J=4. 2Hz). 
7.66 (1H. d. J=4. 2Hz), 8.18 (2H. m). 

mmm 5 8 

7? u>-2-x)v^~)V)-2-^y^/ >mmm. 

20 1 - [ 1 - ( t e r t- 7 h * */% M ^ U v >-4-< )l * f-)V\ -2- fcW -7 7 > 
(50 mg) (Dmm^JV (10 ml) &£tfjtW7k (10 ml) fflgHz* O'CTr 6-7 PP 
-3. 4-yt KP^-7^l/>-2-7;i/^n;i/7aU K (40 mg) ^UPA^T3 0# 

^ai$r->U*y;^^A7nvh7*^7^- (M 1 ^:/ : g^X3Ml/= 1 : 4) 
25 \ZTmmVTl«k&V y 7 7#tf) l-[l-(tert-7h^^;^-;Wtf^Uv>-4- 
•Y ^ ^ ^JH -4- (6- 7 P P-3, 4- V \l H P 7" 7 7 W >-2-7 ~ ; W -2- tf A 7 v 
7 > (48 mg) Sfcfc. 

'H-NMR (CDClj) 6: 1.17 (2ft m). 1.45 (9ft s). 1.60 (2ft m). 1.86 (1ft n). 
2. 50-2.75 (4H. m). 2.94 (2ft m). 3.28 (2H, m), 3.40-3.60 (4H. m), 3.86 (2H, 



WO 99/40075 PCT/JP99/00470 

115 

s). 4.08 (2ft m), 7.14-7.27 (3ft m), 7.34 (1H. s). 
IR (KBr): 1682, 1661. 1427, 1366. 1346, 1315, 1 161 cm" 1 . 
l-[l-(tert-y h*v#;M?-;|,) fcf^U x>-4-f ;M^;KI-4-(6-:7 u d-3, 4- 
> f bHD^-7^l/>-2-7,;^-;i/)-2-tf^^^y> (43 mg) {C4^ia^m 
5 X^;MgSc (6 ml) £iD;L^T3 OfttmWLtz. SJfi&^^LTfeiSgll© 
4-(6-y* n D-3. 4-vk K U>-2-70l^x;W-l-(t?^U v>-4-f ;M 

^W^-tf^^v/^^^^tfe.nfc 4-(6-^nn-3,4-yth'Dt7^ 

p>-2-x;^-;w-i-(tf^u v>-4-<;M^;w-2-fc:^>v >im&. h U 

X^;i/75> (125 mg) <D*?y-)l (10 ml) «£x^;|/7-tz: h-f 5 ^- h 

10 (101 mg) %m?L&UT'i 5mmm.#Lrzo Kmm.*mmvmk*i?>7uu*?> 
fc^t£tmx5^ui;:ig$£ii\ ^^x^;p«msp{cT^i;fcm^S5 

&$LT*t&@#©3ljiteS$) (26 mg) ZWz, 
'H-NMR (DMS0-d 6 ) 5: 1. 19 (2H. m). 1.68 (2ft m), 2.00 (1H, m). 2.24 (3ft s). 
15 2. 55 (2ft m), 2. 88-3. 55 (10ft m). 3.73 (2ft s). 3.85 (1H. m). 4.05 (1ft m), 
7. 30-7.53 (4ft m), 8.61 (1ft brs), 9.19 (1ft brs). 
HH$1 5 9 

4- (6-^ DD-3.4-yl:Hat7^1/ >-2-7> X )V) -1 - [1 - (4- kf U bf g U 

v>-4-r;w^^;i/]-2-e^^s>v > 

20 ^]ff£0!ll 5 t|SI^0^T»6-^OP^-7^1/>-2-X;l/*-;i/^PU h*©/^fc>0 
116-^ □ o-3, 4-ykHDt7^l/ >-2-7ji/*x>l^ o ij h &m KTM&mfto 

'H-NMR (CDCl 3 ) <5: 1.30 (2ft m). 1.73 (2H, m). 1.97 (1H. m). 2.60 (2H, m), 
2.83 (2ft m), 2.95 (2H, m), 3.32 (2ft d, J=7.4Hz). 3.40-3.60 (4H, m). 
25 3.80-3.95 (4ft m). 6.63 (2ft d. J=6. 0Hz), 7.14-7.27 (3H. m). 7.35 (1H, s). 
8.24 (2ft d, J=6.0Hz). 
IR (KBr): 1651. 1597, 1345, 1155 cm"'. 
H»J6 0 

4- (6-7 □ ^j- 7 * V y-l-7s )V*-)V) -1 - [1 - (4- \L U : s)V) M < 'J y >-4-^f )l * 
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'H-NMR (DMS0-d 6 ) <5 : 1.04 (2H, m). 1.50 (2H, m), 1.91 (1H, m), 2.96 (2H. m), 
5 3.09 (2H, d, J=7.4Hz). 3.34 (4H, s). 3.70 (2H, s), 4.04 (2H, m), 7.09 (2H, 
d. J=7.4Hz), 7.80-7.95 (2H. m). 8.14-8.25 (4H, m), 8.45 (1H. s), 8.60 (1H, 
s). 

mmm 6 1 

4- (6-7 M U jr 7 2 V >-2-7, -1 - [1 - (4- M U fcf ^ 'J y >-4-< 
10 * Jl/] -2- fcf ^ 7 v y >%&ffi 

^2f£0Jl 5 <hTOO^-e,6-^DD^7^l/>-2-7.;^^OiJ KO^bO{!6- 

7;u^o^7^ i^>-2-xji/*:^ □ u Pzm^TM&mfctDmmiksyizmzo 

'H-NMR (DMS0-d 6 ) <5 : 1. 05 (2H, m), 1.55 (2H. m), 1.91 OR m). 3.00 (2H, m), 
3.09 (2a d, J=7.4Hz). 3.34 (4H, s). 3.68 (2H, s), 4.10 (2H. m), 7.12 (2H. 
15 d, J=7. 6Hz), 7.66 (1H. dt, J=2. 8, 8. 8Hz), 7.80-8.00 (2H, i). 8.15-8.23 (3H. 
m), 8.36 (1H, dd, J=5. 4, 8. 8Hz), 8.61 (1H, s). 
£MM 6 2 

4- (6-* >-2-7> )lHrs-)V) -l-[l-(4-tf U *?M fcf ^ U S J >-4--f )V * 
3MU]-2-e^?>V> 

'H-NMR (CDC 1 3 ) <5: 1.25 (2H, m), 1.59 (2H, m), 1.88 (1H. m). 2.58 (3H s). 
2.73 (2H. m), 3.23 (2H. d. J=7.2Hz), 3.41 (4H, s). 3.78 (2H, m). 3.81 (2H, 
s). 6. 59 (2H, d. J=6. 6Hz). 7. 50 (1H, dd, J=l. 8, 8. 6Hz), 7. 70-7. 78 (2H, m). 
25 7.90 (1H. d, J=8.0Hz), 7.92 (1H, d, J=8. 6Hz), 8.23 (2H, d. J=6. 6Hz), 8.34 
(1H, brs). 

IR (KBr): 1651, 1597, 1345, 1163 cm-'. 

nmm 6 3 

l-(l-7-fc {M ;M-b KD^->hf^U v>-4-<;i/^^)-4-(6-^DD^- 
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7 ^ V y-l-7, fr-ft-M -±Y^222. >jj|l 

%W\ \ 0t^O^T,4-(6-^on^7^^>-2-X;P3j>-;i/)-l-(4-k HP 
* *> bM U v>-4-< ;M ?)),) -2- IM? yV >&&i££/B t>TlfiB#0«| 

5 'H-NMR (DMS0-d 6 ) 6 : 1. 30-1. 60 (4H, m). 2. 21 (3H, s), 3. 10-3. 50 (6H. m). 3. 56 
(2H. i), 3.69 (2H, s). 3.81 (2H, m), 4.91 (1H, brs), 7.74 (1H, dd. J=l. 8, 
8.8Hz), 7.89 (1H, dd, J=l. 8. 8.8Hz), 8.19 (1H, d, J=8. 8Hz). 8.27 (1H, s), 
8.29 (1H. d, J=8. 8Hz), 8.60 (2H, s), 9.17 (1H, brs). 

io 1 - [1 M 5 F ;P-4- b K a ± v bf ^ U V >-4--f )± * -4- (7- 7 p ^E- 
2H-^ > y bf ^ >-3-x ;i^-;i/) bf ^ 7 2 >±£ >&jg& j|;6S0y i o <ti^fil©^ 

feT, l-(4-7$ y ^>yJW-4-(6-^DDt7^ l^>-2-7.;i/^-;W-2-hf^^ v 
/ >ifi»*O3&>to0 4-(7-7P^-2H-^>y*bf 7>-3-7.;i/^n;p)-i-(4-t: H 
D+vlf^U^>-4-<;M^;W-2-lf^^vy>4li?mSrffl^T^^^^ 

is Jifl;£M#fco 

■H-NMR (DMS0-d 6 ) 5:1.50-1.70 (4H, m). 2.45 (3H, s), 2.82-3.10 (4H, i), 
3. 24-3. 64 (6H. m), 3.80 (2H, s). 4.99 (2H, s), 7.20 (1H, d, J=1.8Hz). 7.41 
(1H, d. J=8.2Hz), 7.48 (1H. s). 8.56 (1H. br s), 9.12 (1H, br s). IR (KBr) : 
3350, 2978, 1647, 1595. 1561, 1495, 1481, 1416 cm-'. 
20 ^S6#I6 5 

6- 7 )V-t P-2H-^ > V bf 7 >-3-X )l>* =L )V) bf ^ y V >-2-* >mk 

H^Jgfli 10(hl^^©^}4T,l-(4-7^y^>v;W-4-(6-^DD^-7^lx>-2- 

-2- tr^ 7 i> j >mmm<Dfrt> o \z 4- (7-7 □ p-6-7 m p -2h-^ 

25 >ybf7>-3-x;i/*:-;i/)-l-(4-k b*P*vbf^U )V^J-)V)-l-\i^ 

'H-NMR (DMS0-d 6 ) 6:1.50-1.70 (4H, m), 2.25 (3H, s), 2. 80-3. 02 (4H, m), 
3. 34-3.70 (6H. m), 3.81 (2H, s), 4.99 (2H, s), 7.26 (1H. d, J=6. 2Hz) , 7.47 
(1H, s). 7.59 (1H, d, J=9.0Hz), 8.52-8.70 (1H, br). 9.12-9.25 (1H. br). IR 
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(KBr): 3320. 2677. 2492. 1668, 1634. 1574. 1483. 1418 cm"'. 

4- (7-7 □ ^-2H-^ > V bf 7 >-Z-Z)l*s - M -1 - [4- b K P ^ j/-l - (4- M U gjj/) 
b^ U ^>-4-< jm^u] If ^7 2>±j>lii 

PU K©^b0(c:7-7P ; E-4H-4-^V^>yh!7>-3-^;i/^-;P^PU K£ 

'H-NMR (DMSO-d 6 ) 6:1. 50-1.70 (4R i). 3.27-3.64 (8H. i). 3.80 (2H, s). 
3.90-4.03 (2H. m), 4.99 (2H. s). 7.17 (2H. d, J=6.4Hz), 7.21 (1H. d. J=1.8Hz). 
10 7.26 OH. dd. J=8.0. 1. 8Hz). 7.41 (1H. d, J=8.0Hz). 7.48 (1H. s). 8.20 (2H, 
d. J=6.4Hz). 13. 20-13. 40 (1H, or). IR (KBr) : 3350. 3069, 2928. 1645. 1595, 
1549. 1481. 1456. 1416 cm-'. 

nmm e 7 

4- (I-? P P-6-7 )l* P-2H-^ > V bf =7 y-Z-7,)Vt^)V) -1 - [1 - (4- bf U *?)),) - 
15 4- b: jf P ^ : s bf ^ U >-4-< ;M bf ^ ^ V_ >-2-* > jftMl jft 

P U K©*vb D \Zl-i7 P P-6-7;^P-4H-4-^y ^>y*tf 7 >-Z-7>)V#—)V 

'H-NMR (DMS0-d 6 ) (5:1. 58-1.65 (4H. m), 3. 37-3. 64 (8H. m), 3.80 (2H. s). 
20 3. 90-4. 09 (2H. m). 4. 99 (2H, s). 7. 22 (2H. d. J=6. 6Hz), 7. 27 (1H, d, J=6. 8Hz), 
7.47 (1H, s). 7.59 (1H, d. J=9.4Hz). 8.20 (2H d. J=6. 6Hz). 13.25-13.51 (1H. 
br). IR (KBr): 3320, 3196, 2934, 1645. 1549. 1485, 1418 cm-'. 
6 8 

4- (7-£PP-4-t KD^y^7 U >-Z-Z ){<*-)],) -1 - [1 - (4- bf ' J *?M b^jy 
25 >-4-<;M^)K) bf^y^>-2-^-> 

1) 7-^DD-4-tHO*^7"J> (4. lOg) ©l,4-^^>»»*4»»c^n 
PX;P*>& (2.8 ml) &«TU SiTiiBBIbfc. tffflttSitaU 
*V>lktt *M V y P tf ;UX-x;UTSfc#©&, «gjft LTfcftlSfl07-£ P P-4- 
bHD+y^TU>-3-^|/*>i (3.62 g) 



WO 99/40075 PCT/JP99/00470 

119 

'H-NMR (DMS0-d 6 ) (5:7.44 (1H, dd, J =8. 4, 2.0Hz), 7.57 (1H, d. J=2. OHz). 7.87 
(IR d. J=8. 4Hz), 13.90-14.30 (1H, br). 

IR (KBr): 3085, 1740, 1713, 1634, 1605, 1559, 1491. 1447 cm" 1 . 2) 

(13ml) C7-^DD-4-kHD+>'^TU>-3-^^*>K (3. 55 g) £2JD 

LT7-^DO-4-kHP + ->^TU>-3-X;i/^-;i/^PU H (2.44 g) Sfcfc. 

3) i-[i-(4-tfU5?;wtr^Ui?>-4-f;M^;wt;^7^>-2-*> (274 mg) 

^J;l>*v-rV7 p otf;Ux^;i/7^> (388 mg) ©v£PP*^> (5 ml) gScfc, 
ftftT 7-^DO-4-t Fn+y^7U >-3-XM-;^n 'J H (325 mg) 
10 pp**> (15 ml) Sm&ffiTU SJSSiSO. 5«3tifi 

(0. 108 g) 

15 'H-NMR (DMS0-d 6 ) (5 :1. 02-1. 12 (2H, m). 1. 58-1. 70 (2H. m), 1. 80-2. 05 (1H. br), 

2. 82-2.86 (2H, m), 3.19 (2H, d, J=8.2Hz), 3.27-3.47 (4H, m). 3.86 (2H. s), 

3. 95-4. 03 (2H, m). 6.97 (2H. d. J=6.8Hz), 7.23 (1H, dd. J=8. 2, 2.0Hz), 7.28 
(1H, d, J=2. OHz). 7.81 (1H, d, J=8.2Hz), 8.16 (2H. d. J=6. 8Hz). 

IR (KBr): 2928, 1682, 1645. 1605, 1549, 1497, 1451, 1424 cm" 1 . 
20 H^6 9 

4-(7-g P D-4-b HD^T'J >-3-7>;U^-;U)-l-[4-(l-^r $ gVU )V)1> 
v;l/]fcf^7> ? >-2-^> 

5? >-2-* > o^b o \z\ - [4- (i 5 #v u ; w ^ > 7 >-2-# > 
25 ^t, ftfeeao^a^^&^fc. 

'H-NMR (DMS0-d 6 ) 6:3.18-3.47 (4H. s), 3.96 (2H, s), 4.56 (2H. s). 7.19 (1H. 
dd. J=8.4, 1.8Hz). 7.26 (1H, d. J=l. 8Hz). 7.32-7.80 (3H, m). 7.55 (2H. d, 
J=8.8Hz). 7.77-7. 84 (2H, a). 8.60 OH. s). 
IR (KBr): 3412. 1645. 1605. 1560. 1541. 1524, 1497, 1424 cm" 1 . 
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nmmi o 

4-(7-jrDDjy7U>3-7MrM-l-[4-(l-<$^y'J;i/)^>^] \m*J 
>-!-*> 

1) l-[4-(l--f^^/U;W^>^Wfcf^7v?>-2-^> (586 mg) WMV? 
5 ne;UX5 1 ;P75> (388 mg) ©v£nD**> (10 ml) fcftT^DD 

7>)V*-)m&*7-)V (380 mg) O^DD/^> (10 ml) &&£i&TU 

W p □ * * >= l /io) fcTtt«1" a d £ lc«k 0 *K6tttt4&01-[4-(lH' 5 ^ 

(o. no g) *mz 0 

'H-NMR (CDClj) 6: 3.38-3.43 (2H, m), 3.61-3.66 (2H. m). 3.80 (2H, s), 4.08 
(2H. s), 4.14 (2ft s). 7.20 (lft s), 7.30 (1ft s), 7.40 (4H, s), 7.87 (1H, 
s). 

15 IR (KBr): 3119, 2928, 1746. 1651. 1615. 1522. 1489. 1435 cm" 1 . 

2) l-[4-(l-<$y>/U;W^>>?;H-4-^ h* : s*M=L)V* i ?)\,7,M-)V- 
2-^Vhf^^v> (0.164 g) , 4-^DDitU?;i/7;UxkH (66 mg) &tffc! 
*V*J> (ling) £x*/-;i, (5ml) .tan*.. 3Pmta$j!8iELfc. £&£T 

20 #l (166 mg) zmzo 

'H-NMR (CDC 1 3 ) 5: 3.39-3.44 (2H, m). 3.78-3.83 (2ft m). 4.08 (2ft s). 4.65 
(2ft s). 7.23 (1ft s). 7.28 (1H. s). 7.38-7.42 (6H, m), 7.61 (1H. d. J=9.0Hz), 
7.87 (1H s). 8.53 (1H, s). 

IR (KBr): 2919, 1755, 1746, 1644, 1603. 1553. 1524. 1487. 1422 cm-'. 

25 mmm 7 1 

4- (7-g □ □ » T U >-3-3JUfr ~ )V) - 1 - Cl - (4- tf tj 2M hf^ U y >-4--f jM f; 

nmm 1 0 1 mm<D^mr , 1- [4- 0 5 y y u m *>*?m >-2-t > 
<Dfrt> 0 \z 1- [1 - (4- tf u tr^u $; >-4-r ;m ^; w tr^ 7 5? >-2-# > &m 
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'H-NMR (CDClj) 6: 1.21-1.41 (2H, m), 1.71-2.15 (3H. m). 2.79-2.90 (2H. m), 
3.32 (2H, d, J=7. 2Hz), 3. 46-3. 52 (2H, m), 3.78-3.93 (4H, m), 3.98 (2H. s). 
6.64 (2H, d, J=6.4Hz), 7.38-7. 44 (2H. m). 7.62 (1H. d, J=8.0Hz), 8.24 (2ft 
d, J=6.4Hz), 8.54 (1H, s). 

IR (KBr) : 2928, 2855. 1744. 1647. 1603. 1547. 1510. 1501 cm-'. 

3- [4- (6-7 □ □ :h 7 fflx >-2-X)l*~)V) V\L^vVy-\-^ M -3- [1 - 

1) i-^>v;u^->*;i/^-;i/-4-bf^Uv>'7;Pxt:h* (10. 70g) s.r»u 

7x-;P*^*7-U7 s >lffll^5 1 ;P (14. 38 g) ©FJH> (100ml) i§&£2 

*yM5A^D7hif77-f- (naisrsiifv^t^i/a) tc 

T^S8U,mx5 1 ;u«hx^y~;i/0^«kDig^l:^-&TM6lSS03-(i-^> 
^^'>*;^-;utr^u^>-4-^;W7^u;uB6^^ (8.78g) zmz 0 

'H-NMR (CDClj) d: 1.32-1.47 (2H. m). 1. 72-1.78 (2H. m), 2.25-2.37 (1H. m). 
2.78-2.91 (2H, m), 3.74 (3H. s). 4.17-4.24 (2H. m). 5.13 (2H. s), 5.81 (1H. 
dd. J=16.0. 1.6Hz), 6.90 (1H. dd. J=16. 0. 6. 6Hz). 7. 30-7. 38 (5H. m). 
IR (KBr): 2948. 2855. 1730. 1698. 1653. 1497, 1470, 1435 cm' 1 . 

2) 3-(l-^>yJ^y*M-;i/tf^'J y>-HJI/)7^ iJJI/i^f^ (5. 55 
g) mM-(\en-7V* ; sti)Vi£-)l) -2-^7 VJ y (3. 66 g) CDxh^tHP 
77> (50 ml) mmzm^k\*n-7y*=sY (0.56g) £JD;L, 
T£&T3BP B 'MI#b£. KfofcZm&JL^JV (50 ml) tf«5U 0. 5&£&& 
*5 cfc &*n&l7Rlr&# b , &$&?gi8S L T# £> ntzmt* : s 'J * y 

□ Th^^7^- (^{li^: 7-feh>/^\^>=l/2) (CTHiir^^ttC 
cfcDMfe7*;i/7 7X#03-(i-^>:^>i,;^^ 
3-[4-(tert-7h^^*;u#-;w-2-^yif^7v>-i-<;p]7 p De^>K^ 

(5. 51 g) 

3 ) 3- (1 -1 > M - )V tf ^ U V >-4--T ;W) -3- [4- ( t er 1 -7 h * 
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)V#-)V)-2-**vv*7i?>-\->(M7ntt>m*?-)\, (4.78 g) ommx 

(is mo mm\z4mmmmwt^mm (15 mi) ^m^ur4mrm 

tf^'J v >-4-T )V) -3- (2-** V \Z ^ 7 v >-l ) V) 7°D fcf 3- >$? ;* 5P;U (2. 34 
g) £*#£o 

4 ) 3- (1 > vW** ;w#x;i/ tr^ u 5; >-4--r ; w -3- (2-** y tf ^ ^ v > 

M7u\?.*>m*^)v (1.01 g) s^hux5 i ;u75> (0.51 g) 

uu*$y (lOmi) 6-^DDt7^U>-2-XM-MD'J H 

(0. 78 g) £JDX., ^T6f$F e ajf#L£. K/£&£0. 05gi5fc|^7Mt^ h »J 7£ 

<hic^OMfe7t;U77X^©3-(i-^>v;i/^^;p^-;i/^u^>-4-< 
;w -3- \A-i&->?uu-y7$v >-i-7,)V*-)V) -i-** y tf ^ ^ >-i ;w 7 
□ fcrtf^Bfc*^ (1.21 g) 

5 ) 3- (1 : s% )Vtf~)V\£i y v >-4--r ; w -3- [4- (6-? □ □ t- 7 * 
i^>-2-7.;i/*-;i/)-2-^vtr^7v>-i--r;W7Ptf^->K^5 L ;i' (628 mg) , 

HJX5M/->^> (465 mg) , hUX5P;i/75> (30mg) Stflft/^y^A (18 

do mi) Srfip^s-e30^M^bfco ^m^aiiu m& 
mmL%znrzmmzi-!7un¥i)zs>mtm mi mg), h'jx^7$> 

(405 mg) &£ZSJL?y-)l (15 ml) SttJ^tt^* 1 5 0tfl 5B#P B TO£$i*r 
fc. S^^^t^$:xU*y;i/*7A7PTh^^7^- (v^nn** 
>: 1 0%7>*X77.k^r**/-;i>=2 0 : 1) KlTlfSSIU X? /-;!/<!: 
vX?;PX-x;KD^»e>^MbT4Sfeig^(D^b^^ (115 mg) 
'H-NMR (CDCI3) 5: 1.13-1.29 (2H, m). 1.41-1.50 (1H, m), 1. 68-1.75 (1H, m). 
1.90-2.15 (1H, br). 2.57-2.84 (4H. m), 3. 34-3.48 (4H, m), 3.57 (3H, s). 
3. 64-3.94 (5H. m). 6.58 (2H, d. 1=6. 6Hz), 7. 69-7.80 (2H, m). 7. 95-8.06 (3H. 
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m). 8.25 (2H. d, J=6.6Hz). 8.39 (1H. d. 1=0. 8Hz). 

IR (KBr): 2944. 1732. 1651. 1595. 1539. 1514. 1506, 1487. 1456. 1435 cm" 
i 

mmm 73. 

5 l-[4-bFD^y-l- (4- M U $ i>-)V) fcf 1 U 2. >±d * * f2k3 -4- (6->Dat 

1) 1.4-> J ^1t-8-71fXtfD[4.5]T J ^> (9.02 g) RtfSMV^nfc^X^ 
;P75> (9. 77 g) ©X^y-;U (30ml) J§^{C4. 6-^^7DDtfU5x> (9.88 
g) £iJP;L ^ifiTl^m^bfe. KJft&£ig*g^ v^DD**> (150 ml) 

io Tinu o. 3^7Km^^- h u v A*®mRtf®m<ki&7kT$i&L* utm&mm 

U a v>-4--f ;W-1. 4-^^1t-8-7-tf7. tf □ [4. 5]x# > (15. 84 g) £f#fc. 
'H-NMR (CDCg 6 : 1.72-1.78 (4H, m). 3.73-3.79 (4H. m). 4.01 (4H. s). 6.54 
(1H. d. J=0.8Hz). 8.37 (1H. d. J=0. 8Hz). 
15 2) 8-(6-^OOtfUSv>-4-^;W-1.4-v^+f--8-71fXtrD[4.5]x*> 
(12.79g)©7-fe:h> (50ml) mmz4Mfeim (50 ml) ZtiQfl. 5 0*CT1P# 

vxm % n^aats ^x^;px— r e>^M urnfinii© 1 - (6-^ □ □ tr 

20 'J 5 v>-4--f ;p) fcWJ 5?>-4-*> (10. 09 g) 

'H-NMR (CDC1 3 ) <5: 2.28 (4H. t. J=6. 2Hz). 3.98 (4ft t. J=6. 2Hz). 6.61 (1H. 
d. J=1.0Hz). 8.45 (1H. d, J=l. 0Hz). 

3) HJ;*3SUaJI/**7x£A3-;xK (10. 56 g) (D-y^)VX)Vt^> K (50 
ml) ^IC608!«7K^^hU^A (1.84) £j&D;L, 1 l^it#L£o * 

25 ^THl-(6-:J7DOtfU5v>-4-r;l/)tf^'J v>-4-^> (8. 50 g) £SD;L ^iS 
T3ra$#L£o £&&£*7kl;:&£\ gmx^I/TMLfc. }fiffl&£ggfn 

£jfi*T?tt#u ^«MLT#^>n^s^^x^;ux-x;i/j6ve)!e^ku 
x*ifiig^©6-(6-^ □ □ tr u $ v>-4--r;w-i-^-tj--6-7if x tf □ [2. 5] 

^>(5.67g)^#fco 
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'H-NMR (CDCI3) 6 : 1.47-1.58 (2H, m), 1.86-2.01 (2H, m), 2.76 (2H. s), 
3.54-3. 68 (2H, m), 4.00-4.11 (2H. m), 6.56 (1H, d, J=l. 0Hz). 8.38 (1H, d. 
J=1.0Hz). 

4) 6-(6-^DOfcfUS^>-4-<;U)-l-^tl--6-7lfXtfP[2 l 53*^^> 
(4.00 g)RlK4-(tert-^h4 1 v*;^-;W-2-tr^^> J y > (3.38g) ©tert- 
7?)\,7)ln-)\, (50 ml) »S)tfc*U^Atert-^h^S/H (0.57 g) £iO;L, 

8ot«»iL K&mzmmm. b»x^;p aoo mi) t?*ru 0.5 

*7^D7h^77^- (fcffitt : »BfcX5\>W fcT**«U H*X^;i>£*7 
X^X-x;U©^»e>^kLT^^^(04-(tert-^h^^;^-;i/)- 
l-[l-(6-*PP-4-kU 5 vx;|/)-4-k 5?>-A-4 )l*?M tf^ 

^7>-2-*> (5.51 g) 

'H-NMR (CDCI3) 6 : 1.48 (9H, s), 1.51-1.75 (4H, m). 3.32-3.48 (6H. m), 
3.64-3. 69 (2H, m), 4.16 (2H. s), 4.16-4.28 (2H, m), 6.52 (IE d, J=0.6Hz), 
8.36 (1H, d. J=0.6Hz). 

IR (KBr) : 3350, 2976, 2930, 1690, 1682, 1651, 1576, 1520, 1495, 1418 cm" 
i 

5 )4-(tert-7 h*~>#;i'#x;W-l-[l-(6-7 P P-4-kfU S vx;W-4-k HP* 
*sV*VV>-i-4)V*?-)V]\2*7?>-2-*> (SOZrag) £x*y-JU (30ml) 

\o%n7i?v&fcm gobs*, 242 mg) zmz, frmnmfsrrvm 

7A^D7b^77^ (*tti«: ^^y~;i//»«x^;i/=i/i o) icxm 

h* ->-l- (4- tf U 5 -7x;W k ^ U $? >-4--f )V*J-)V\ k< 7 '7 >-2-:fr > (527 
mg) £#fc. 

'H-NMR (CDC1 3 ) <5: 1.48 (9H. s), 1.50-1.75 (4H. m). 3.30-3.4 (7H. m). 
3.64-3.69 (2H, m), 4.16 (2H, s), 4.18-4.25 (2H, a), 6.52 (1H, dd, J =6. 4, 
1.0Hz). 8.17 (1H, d. J=6.4Hz), 8.58 (1H, d. 1=1. 0Hz). 

5) 4- (t er 1-7 h*r : slJ)Vi£-)V)-\- [4- k K P * 1 - (4- tf U 5 y"JW tf^ U 
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^>-4-^;k*7\>Wlf^7v>-2-:*> (516 ng) ©f h7th'077> (4 ml) 

**ic4aja«»»x^;w*tt (4 mi) &Mxmtt*nmm\siz. s« 

£$*g U# &nfc»it*x h 7 1 H P 7 7 >fr £ISiMbLTfcfi*ll&©l- [4- 1: 
KP*v-l-(4-tf U S5?-;W ^'Jy>-HJMf;W fcr^7^>-2-^>«K 
5 % (435 ig) 

6) l-[4-h Kn*5/-l-(4-t:U ^^Uy>-HJ^fJW tf^v> 

-2-:T>aUt* (197 mg) Rtf HJX^;P75> (182 mg) £>^7PP*:?> (10 
ml) l&Jftfc. JWfrT 6-^DP7-7^1/>-2-XMzMDiJH (188mg)^JD^., 

^x^x-f-j^Dmm^^BitLxm^^ommit^ a 54 mg) 

'H-NMR (CDClj) 6: 1.40-1.62 (4H. m). 3.22-3.30 (2H, m), 3.35-3.44 (4H. m), 
3. 54-3.59 (2H, m), 3.85 (2H, s). 4.13 (2H, br d. J=13. 4Hz), 6.48 (1H. d, 
15 1=7. 2Hz). 7.62 (1H, dd, J =8. 8, 1.8Hz), 7.80 (1H, dd, J=8. 8, 1. 8Hz), 7.96 (2H. 
d. J=8.8Hz), 7.96 (1H, d, J=1.8Hz), 8.16 (1H, d, J=7. 2Hz), 8.37 (1H, d, 
J=L8Hz). 8.56 OH, s). 

IR (KBr) : 2919. 1651, 1593, 1539, 1495, 1456. 1429 cm-'. 
20 1 - [ 1 - (6- 7 P P fcf U 5 2 M -4- 1 H P ± > b?^ U 2. >±d ik2i£2k] ~ 4 ~ 

(6-7 p P7-7^ uy-i-zfr-fcx)},) M^yy-i-^y 

%ww 3 tmm<D%&"?A-i4-t KP**>-i-(4-t:u $?=lm tr^u v>-4- 
-f ;m 3 1 jki e^7 >-2-# yfflm®frt> v \z 1- [1- (6-7 p p e u s v >-4- 

-f ;W -4- 1 H p * x tf ^ U v >-4-< JW-M tr^ 7 v >-2-# V> 

'H-NMR (CDClj) <5: 1.35-1.59 (4H. m), 3.24-3.30 (2H. m), 3.37-3.44 (4H, m), 
3.53-3.58 (2H, m), 3.85 (2H, s), 3.95-4.20 (3H, br), 6.48 (1H, s). 7.63 (1H, 
dd, J=8. 8, 1. 8Hz), 7.80 (1H, dd. 1=8.8, 1. 8Hz). 7.96 (2H, d. J=8. 8Hz) . 7.96 
(1H, d. J=1.8Hz), 8.34 (1H, s). 8.37 (1H. d, J=l. 8Hz). 
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IR (KBr): 2926, 1645, 1580, 1526. 1495. 1456, 1424 cm"'. 

mmm 1 5 

(6-fr p >-2-x;i/7tNnji/) e^g ^>-2-^> 

5 ^JSM7 3 £RI8©;&ffiTM-[4-fc HP^'>-l-(4-fcf»J5> ? -;P)tf^U v>-4- 
-f 7 v >-2-* >«IMfi©j&>fc 0 £ 1 - [1- (2-* P P t? ' J = V >-4- 

T, #^&©£SfcS*>£»fc. 

'H-NMR (CDCI3) 6: 1. 35-1.58 (4H. m). 3.24-3.58 (8H, m). 3.85 (2H, s). 
10 3.95-4.25 (2H. br ). 6.36 (IE d, 1=6. 2Hz). 7.62 (1H. dd. J=8. 4. 1. 6Hz). 7.94 
(1H. dd. J=8.4. 1. 6Hz). 7.95 (2H. d. J=8.4Hz). 7.96 (1H, d. J=1.6Hz), 8.00 
(IB. d. J=6. 2Hz). 8.36 (1H, d. J=l. 6Hz). 
IR (KBr): 2928. 1651. 1590. 1537. 1495. 1456, 1429 cm-'. 
nffiM7 6 

15 1 - [1 - (6-^ > $W7 5 / fcf IU 5? >-4--T )V) U V >±j )V* 

2M -4-(6-^pnt7^l/ >-2-x ;i/fr - JU) fcf^ g ^ >-2-^~ > 

7 3 £ l^1i©^STr> 1 - [4- k K p * v-1 - (4- tf U 5 tf ^ U V >-4- 

-f v>-2-^->m^©^ K> ici-[i-(6-^>v;ut^ / tf u 5 

v>-4-<;i/)-4-k Kp^xtf^u v>-4--r;u^^;w tf^v>-2-*>&&i£ 

20 fcffl^T, ^fe^f H ©^b^^#fco 

'H-NMR (CDCI3) 6: 1.35-1. 60 (4H, m), 3.12-3.26 (2H, m), 3.35 (2H. s). 

3. 37-3. 42 (2H, m). 3. 52-3. 57 (2H, m). 3. 83 (2ft s). 3. 96 (2H, br d. J=13. 2Hz). 

4.44 (2H, d, J=5.4Hz), 5.07 (1H, br t, J=5.4Hz). 5.39 (1H, s). 7.31-7.35 (5H. 

m). 7.61 (1H. dd. J=8. 8. 1.4Hz). 7.79 OH. dd. J=8. 8, 1.4Hz), 7.94 (2H. d. 
25 J=8.4Hz). 7.95 OH. d. J=1.4Hz). 8.15 (1H. s), 8.35 (1H. d. J=1.4Hz). 

IR (KBr): 3320, 2926. 1645, 1595, 1549. 1495. 1454. 1429 cm"'. 

nmm 7 7 

l-[4-b HP^v-l-(4-kU $ V-)V) bf^U> ? >-4-r;i/^^]-4-(4-b , z:;i/^ 
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'H-NMR (CDC1 3 ) <5: 1.43-1. 65 (4H. m). 3. 25-3. 39 (3H, m), 3.40 (2H, s). 
3. 54-3.59 (2H, m). 3.78 (2H, s). 4.15 (2H, br d, J=12.8Hz). 4.60-4.80 (1H, 
5 br). 5. 50 (1H, d. J=I1. 0Hz). 5.93 (1H, d, J=16. 6Hz), 6.49 (1H. dd, J=6. 2. 
1. 0Hz), 6.78 OH. dd, J=16.0. 11.0Hz), 7.59 (2H, d. J=8.4Hz). 7.76 (2H, d, 
J=8.4Hz), 8.15 (1H, d, J=6.2Hz). 8.55 (1H. d, J=l. 0Hz). 
IR (KBr): 3320, 2928. 1651. 1593. 1539. 1504. 1497. 1429 cm-'. 

$mm 7 8 

io i-a-7-tr K$ K-<;i/hr^'J> ? >-4--i > ;i/^^)-4-[4-(iH--i > 5^/--;i/-i--i > 
JMgjk) ^ >if >7>;^ - M -2- bf ^ =? y / y~mm. 

\ 0 if5|il©^T,4-[4-(lH-<5^y-;i/-l-'r;M5 1 ;0^>if>X;i/ 

* - m -l- ( tf ^ u v >-4-^ ;m -2- v> j >mmm^m ^xm&®ft 

15 'H-NMR (DMSO-d 6 ) 5: 1.13 (2H. m), 1.60 (2ft m), 1.91 (1H. m), 2.24 (3H, s). 

2.90-3.40 (8H. m). 3.58 (2H. s). 3.85 (1H. m). 4.02 (1H. m), 5.43 (2H. s), 

7.22 (1H, s). 7.44 (M, s). 7.55 (2H. d. J=8.4Hz), 7.84 (2H. d. J=8.4Hz). 

8.32 (1H. s). 8.59 (IE brs), 9.14 (1H, brs). 

IR (KBr): 3098, 1636. 1499. 1348, 1165 cm"'. 
20 Mffi&l 7 9 

4- [4- cm— r $ )v*?-)V) ^ >if >z)i*-)i] -l- [i - (4- tr u 2M 

4-[4-(iH-^$^y-;i/-i-^j|,^^;W^>if>7;;i/^-;i,]-i-(tf^Uv>-4- 
< )V*?)V)-2-\f^7i?/ >-miM (209 mg) t >7 u D M U VyWm, (93 
25 mg) $fi#7jctjp^, v;*n 2 EftlffiU Wmm^tz. IIW 

y7s;P7;i/3-;u aomi) £jn*.i 3 o^t-i 5Pm£&£-frfc. WMW&m. 

- (v^od^^> : i OSST^-jTk^W** 7 : 1) 
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T&feSft© 4-C4-C1H--T i JUS ZM-M-l- 

[l-(4-tfUS?;i/)h°^U ^>HWf;W-2-^7i?y > (102 mg) £*#fc e 
Hbti/c 4-C4-C1H-- T i^/-;P-M;MW>^>7M^]-l-[l-(4- 
tfu v?;u)t°^»;^>-4->riMf-;i/]-2-h 0 ^^y >*ft*xf-;u (5 mi) Kg 
5 4^^m^mif-^^^iraxT^Dfcft^»5mt> mix-** 

xm^mMLxm^mwrnmit^m (103 mg) £#/c 0 

*H-NMR (DMSO-dg) 5 : 1. 10 (2H, m), 1. 65 (2B, m), 3. 00-3. 50 (8H, m), 3. 59 (2H, 
s), 4. 18 (2H, m), 5. 60 (2H, s), 7. 17 (2H. d, J=7. 2Hz), 7. 69 (2H, d, J=8. 4Hz), 
7.74 (1H, t, J=1.6Hz), 7.84 (1H, t, J=1.6Hz), 7.88 (2H, d, J=8.4Hz), 8.19 
10 (2H, d. J=7.2Hz), 9.38 (1H, s). 

mmm 8 o 

4-(6-^PP^7^^>-2-x;l/^-;l/)-l-[4-(4-t:°U ^;U)^>^;U]-2- IfX^ 
4-^>^;i/^'>^;i/^-;i/-l-[4-(4-h°u ^;UK>^;t/]-2-fc°^5SV y 

15 (401 mg) (15 ml) £i&S?U 1096/<5ytf Aft* (160 mg) £iD 

7K^^T4M^U<m}$bfco Mffi«£L/c^ mm*Mg.%£:[sT 
#t>n/ca»(r 6-^PDt7^l/>-2-XM-;^n'J K (261 mgX 
M^A (212 mg). mm^JU (20 ml), 7jc (20 ml) MT3Kff|I 

^u/co w$yi£#$u »^^tjct». mmmfchfro ^^tuttm* 

20 V'J^W^A^PTh^?^- (ftSif-;l> : / PJ-JU = 10 : 1) CT 

mm\sx®m&&®mm<t&® (340 mg) *mz 0 

h-WSt (CDC1 3 ) 3.37 (4H, s), 3. 89 (2H, s), 4. 60 (2H, s), 7. 27 (2H, d, 
J=8. 3Hz), 7. 45 (2H, d, J=6. 2Hz), 8. 53 (2H, d, J=8. 3Hz), 7. 60 (1H, dd, J=8. 9, 
1.9Hz), 7. 79 C1H, dd, J=8.8, 1.8Hz), 7. 88-7. 98 (3H, m), 8.36(1H, d, J=1.6Hz), 
25 8.66 (2H, d, J=6.2Hz). 

IR (KBr): 1651, 1346, 1167, 964, 696, 588 cm" 1 . 

(S)-3-^>'^;l/^^->y f-;M-(6-^PP^-7^l/>-2-x;U»-;l/)-i-[4-(lH- 
$^/-;i/-i->f;i/)^>^i/]-2-bX5^y y 
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(S)-3-^>i^;U^v^5 1 ;U-4-(tert-y h^'>A;i/^-;j/)-l-[4-(lH--f 5 *V 

-)v-\-4Mi>y)v\-i-\f.«>=7v;> (477 mg) \z4®femmmx?-)m%L 

(15 ml) «hX^y-;P (5 ml) £JD;i, SlTl«Hm»^fc. £fttt&*ttU 
aatfcTHF (15 ml), MJX3MP7S> (0.558 ml), N, 7 If U x 

> (&*£*) &&Zf l-2nui-7#U>-2-X)Vts-)l>7uy H (392 mg) Srjjp 

U 7 ; E;U7 7X^©^k^tl (216 mg) 

'H-NMR (CDC 1 3 ) <5 : 3. 05 (1H. dt, J=12. 0. 3. 0Hz), 3. 18-3. 35 (1H, m). 3. 85-3. 98 
(3H. m), 4.05 (1H, d, J=15.2Hz). 4.27 (1H, dd, J=9. 5. 3.1Hz), 4.42 (2H. s), 
4.66 (IE t, J=2.6Hz), 5.01 (1H, d, 1=15. 2Hz). 6.98 (2H, d, J=8. 6Hz). 7.12 
(2a t, J=8.6Hz) ( 7.16-7.33 (7H. m). 7. 58 (1H, dd, J =8. 9, 2.1Hz), 7.50 (1H, 
t, J=1.0Hz). 7.81-7.92 (4H, m). 8.41 (IE s). 
IR (KBr): 1651. 1522, 1337, 1161, 698 cm" 1 . 

nmw8 2 

(S) -3-^ > gjk± (6-? P □ ± 7 ? V y-l-Ts -1 - [4- (lH-f S £±-fr 
-1 -< M ^ > V)V] -2- 7 y 7 > 

(s) -3-^ > K y ;i/jj?x;w -i - [4- d h-^ 5 1 

iW^>yJH-5J-fhFD-2-^7^;> (479 mg) ©x*/-;i, (30 ml) 
JSttfclOX/I^S^Aift* (200 mg) £J0;L, **ftSfETl«rH*L/<*^Ufc. 
flt&£l$£U 88&«flES£Lfc. THF (20 ml), HJx^;P7=> 

(0. 279ml), N,N-v?j*3MKT5y t?Uv> (ftftj&fi) £<fctf 6-7 □ U> 
-2-^;^x;P7DU H (313 mg) SftlAMT5«fMaH^Lfc. K««§«EE« 

«u aatticftaM^^hu^^ftjnAMx^TiiiiWLfc. tttB^ 

h^77^-(»il^) fcT*t§?U 7 : B;i/7 7X^(0^k^ (367 mg) 
'H-NMR (CDC 1 3 ) <5 : 2. 74-2. 85 (1H, m), 2. 97-3. 30 (2H m). 3. 30 (2a d, 1=6. 0Hz), 



WO 99/40075 PCT/JP99/00470 

130 

3.63-3.77 (1H. m). 4.45 OH. d, J=14.8Hz). 4.59 (1H. d. J=14. 8Hz). 4.74 (IH. 
t, J=5.3Hz). 7.07-7. 25 (lift m), 7. 48-7. 60 (2H, m), 7.72 (1H, d. 1=8. 8Hz), 

7.80- 7.88 (3H. m), 8.23 (1H, s). 

IR (KBr): 1649. 1524. 1489. 1331. 1157. 698 cm"'. 
5 mMM8Z 

(S)-4-(6-£ □ l^>-2-7Jl/ftx;i/)-l-[4-(lH-f $ £V-jM-< 

>V)V] -3--T V 7 □ bf * 

%W$\ \ 8 tm^<D^mx\ (s)-3-^>v;i/-4-(^>y;i/^>'*;^-;i/)-i- 

[4-(lH-< 5^/-;M-f;W-^>5?;W-5, 6-rt KD-2-tf^^^y >ofrt>y) 
io t (S)-4-K>v;i/^S/AJi/#-;w-i-[4-(iH-<^yy-;i,-i-^;w^>>J 

'H-NMR (CDC 1 3 ) 6: 1.07 (3H. d. 1=6. 8Hz), 1.14 (3H. d. J=6. 8Hz). 2.21-2.40 

(lft m). 2.98-3.08 (2ft m). 3. 48-3.65 (lft m), 3.76-3.90 (lft m). 4.22-4.33 

15 (2ft m), 4.42 (lft d. J=14.8Hz). 6.90-7.11 (4H. m), 7.18 (lft t. J=l. 3Hz). 

7.23 (1H. t. J=l. 1Hz). 7.57 (1H. dd. J=8. 7. 2.1Hz). 7.77 (lft t. J=l. 2Hz). 

7.81- 7.94 (4H. m). 8.39 (1H. s). 

IR (KBr): 1647. 1524. 1337. 1161, 698 cm-'. 
###14 1 

20 (S)-3-^>^;i/^x^^)W4-(tert-^h^'>^;i/^-;i,)-l-[4-(lH--r$^/ 
-jWl-^H^>->l]-W;-l, 2. 3. 4-xh^h Hntf 22> 
N-tert-^l>^>'^;^-;WO-^>v f ;i/-L-tU> (1.48 gh 2. l-V* h^Fv-X 
^;K4-(lH->f 5^-;M-<j|/M>^;i/|7a> (1.31 g) <D7±.b-hV)U 
(50 ml) HOBt (842 mg), WSC MBM. (1.05g) fc^ftTflO*.^-? 2 R# 

(ftifex^;!/ : = 20 : n ft&nfc4rigftfcp->;wx 

>7Jl/*>® (856 nigh MUx> (60 ml) fcjQA, 30»r«SffiLfc, ft» 
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= 20 : 1) T?*»«U 7W7T7,#L<Dmm\k§® (1.14 g) zmc 
'H-NMR (CDC 1 3 ) <5: 1.46 and 1.50 (total 9H, s), 3.62-3.86 (1H, m), 3.90- 
5 4.07 (1H, m), 4.39-4.58 (3H, m), 4.90-5.14 (2H, m), 5.30-5.50 (1H, m). 
6.31-6.53 (1H. m). 7.11 (2H. d. J=7.0Hz). 7.17-7.22 (2H, m), 7.24-7.37 (7H, 
m), 7.76 (1H. s). 

IR (KBr): 1705. 1680, 1524, 1670, 1125 cm-'. 
##0>J4 2 

10 (S)-3-^>^^y^^;U-4-(tert-7h^v^;i/^-;i/)-l-[4-(lH--r$^y 

-;i/-i -_± )V) k > vm -i-M^v/y 

(S) -3-^ > 9 J)Vtt ?)l>-4- (t er t-7 h * Ms - )V) -1- [4- (1H--T 5 W 
-;M-^;W^>v;W-2-^y-1.2.3,4--rh7bHntf7^> (1.13 g) £ 
X^y-;i/ (80 ml) 10%rt7WJ±E>i% (1 g) ^iJDA, ^EEStcS 

m^j'ejvy 7 ^o^mit^m d.02 g) *ntz. 

'H-NMR (CDC 1 3 ) 6: 1.46 (9H, s), 3.08-3. 23 (1H, m), 3.30-4.35 (7H, i), 4.54 
(2H, s). 4.55-4.80 (1H, m), 5.15-5.43 (1H, m), 7.07 (2H. d, J=8.4Hz). 7.20 
(2H, s), 7. 26-7. 40 . (7H. i). 7.79 (1H. s). 
20 IR (KBr): 1698, 1655. 1524. 1414, 1167 00-'. 
##004 3 

(S) -3-^ > i?)V-4- (^ > vfl -1- [4- (lH-f S W-)V-\-<j 

n±*^2Mlk*±2lL 2. 3, 4-fh7l: HP If z£> 

25 2, 2-v^ H*>'x^;i/C4-(iH-'r^yy-;i/-i-<;w^>v;W75 >£mvr& 
67*;P7 7*#©*iBi*fc£«i£#fc. 

'H-NMR (CDC 1 3 ) 6: 2.91-3.10 (2H. m), 4. 43-5.23 (5H, m), 5.29-5.64 (1H. m). 
6.17-6.48 (1H, m), 7.05-7.40 (16H. m). 7.84 (1H, s). 
IR (KBr): 1713. 1678. 1524. 1445. 1420. 1304 cm-'. 
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##004 4 

(S) -4- K > 9 J)Vtt : s% )V#~)V) -1- [4- OIH $ ^ZtzJt±A M *>2M ~ 

W vzfu Qhk**2lL 2. 3, 4-r h 7 b h* P If 7 > 

##0iJ4 1 i!^^O^ffiT.N-^>> 5 ;^+v'*Jl/^r;i/-L-A*U >£2, 2-$?* h 

5 * vif^ [4- (iH--r ^ *v-;M-r ;w ^ >vm 7 s ^xm&ywy 

'H-NMR (CDC1 3 ) <5: 0. 86-1.06 (6H, m), 1.90-2. 20 (1H, m), 4.48-4.84 (3H, m), 
5.17-5.23 (2H. m), 5.48-5.67 (IE m), 6.29-6.48 (IE a), 7.21 (IE s), 7.27 
(IE s), 7.37 (9H, s). 7.85 (IE s). 
10 IR (KBr) : 1709, 1680, 1524, 1420, 1399, 1277, 1256 cm"'. 
##004 5 

4- [ (E) -2- (HDD7i Xf^X -1 - (4->7 / g >>M1/) -2- g 

15 (E)-2-(4-^D07x-;Wxfr:;Px;u*-j^ou K&fflViT, ffifittiloS? 

'H-NMR (CDC 1 3) 6: 3.36-3. 44 (2H. 1), 3.45-3. 53 (2E m), 3.97 (2E s), 4.66 
(2E s), 6.64 (1H. d, J=15. 6Hz), 7.36 (2E d. J=8. 1Hz), 7.43 (4H, s). 7.50 
(IE d, J=15. 6Hz), 7.62 (2H, d, J=8. 1Hz). 
20 ##004 6 

1 - (4->7 1 g > sw) -4- (4- >g >t, - -2- tf 3 7 v / > 
4-t*-;i/^>-tf>7 > ;i/^x;i/^ou Htfflux, ififiloiiMSlifc. 

'H-NMR (CDCI3) 6: 3.32 (4H. s), 3.81 (2E s), 4.60 (2E s), 5.50 (1H, d, 
25 1=11. 0Hz), 5.92 (IE d. J=17. 7Hz), 6.72 (1H, dd. J=17. 7, 11. 0Hz), 7.30 (2E 
d, J=8. 2Hz), 7.54-7. 65 (4H, m), 7.75 (2E d, J=8.4Hz). 
##004 7 

4- unf-y^U >-2-7>)lts~M-\- (8- ->7 J -2- b° U yJM -2- If k 



7$V> 
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##W2 4-(tert-^h^'>^;U#-JU)-2-tf^7vy >t2-# 

OP^5 1 ;W5-">7/t!U^>Srffl^T^fe^O 4-(tert-7 b*«>#,>M*- 

;W-i-(5->7/-2-t:>) sw^^w-i-tf^sv >&*§fc. 

J H-NMR (CDCI3) (5: 1.48 (9H, s). 3.46-3.54 (2H. m). 3.64-3.72 (2H, m), 4.16 

5 (2H, s), 4.76 (2H. s). 7.46 (1H, d, J=8. 2Hz), 7.95 (1H, dd, J=8. 2. 2. 2Hz). 
8.82 (1H. d. J=2. 2Hz). 

##0U 1 tmM(D^mX\ 4-(tert-^h^>'^;i/fc;W-l-(5-i>7y-2-lf U 

h-MK (CDCI3) 6: 3.38-3.47 (2H. m), 3. 58-3.65 (2H, m), 3.84 (2H, s), 4.67 
10 (2H. s), 7. 37 (1H. d, J=8. 1Hz), 7. 62 (1H, dd. J=8. 9. 1. 9Hz). 7. 79 (1H, dd, 
J=8. 7, 1.9Hz), 7.85-7.98 (4H. m), 8.36 (1H, s), 8.71-8.74 (1H, m). 
###|4 8 

4- (6-£ □ □ jry 9 V >-2-7JUfr -1 - (7-5/7 / -2-j- 7^)1* ±M -2- fcM 

22Z> 

15 ###14 7 tW\m(D^mX\ 4-(teii-7'\**i/ti)l'$-)V)-2-¥^7z;/>t2- 

! H-NMR (CDCI3) 6: 3.37 (4ft m), 3.90 (2H, s). 4.72 (2H, s). 7.44 (1H, dd, 
J=8.4, 1. 6Hz), 7.56-7. 65 (2H, m), 7.68 (1H. s) 7.75-7.82 (2H. m), 7.83-7.96 
(4H. m), 8.15 (1H, s), 8.34 (1H, s). 
20 ###14 9 

4- (7-? □ p -2H-^ > 1/ tf 7 >-3-x - 1 - (4-> 7 / ^ > SW) -2- fcf < g 

l-(4-i>7y^>> J ;i/)-2-tf^7vy>m^ (3.85 g) £«fctfhUX^7=£ 
> (12. 5ml)(7)> ? ^PP^^> (50ml) 2-^7 ddx^>;uI/*x;1^ u 

25 U H (4.08 g)©$?0no**> (10 ml) «»feOt:T?«TL, -tCD&OtnM 

(Mgso 4 ) m^igbfc. as«*'>u*y;p*7A^DTh^97-f- cm 

x^;W fcttU&fc&il® i-(4->'7>'^>>';W-4-k*x;i/x;u*x;u-2-tf^ 

7y7>(3. 15 g) Sfcfc. 
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•H-NMR (CDCI3) <5: 3. 35-3.49 (4H, n). 3.92 (2H, s). 4.67 (2ft s), 6.15 (1H, 
dd, J=8. 6, 1.0Hz), 6.34 (1H. dd. J=16. 4. 1.0Hz), 6.46 (1H, dd, J=16.4. 8. 6Hz), 
7.38 (2ft d. J=8.7Hz), 7.66 (2H, d. J=8. 7Hz). 

i-(4-^7/^>^;u)-4-t'ri;i/x;^-;i/-2-fcf^7vV> (1. 53g) > 4-^p 

5 PU-'J^l^Uxth* (0.94 g) ay \tx\-^^/-)V (20 ml) mWz. tert-T* 
h*->#U£A (187 mg) *toiLT4Br*mmiktz, £«£MJEE?gil&l>m 

VT&istcm&&7th>-jL? ;-)iT*$c&L, m®&&&<Dmmt£®) (o.ss 

g) £#fco 

! H-NMR (CDCI3) 6: 3.35-3.45 (2ft m), 3.50-3.60 (2ft m), 3.98 (2H, s). 4.67 
10 (2E s), 4.87 OH. d. J=l. 6Hz), 6.93 (1H, d, J=l. 8Hz), 7.00 (1H, dd. J =8. 2. 
1.8Hz), 7.14 (2H, d, J=8.2Hz), 7.30 (IE s). 7.37 (2ft d, J=8.4Hz), 7.64 (2H, 
d, J=8. 4Hz). 
5 0 

4- (5-£ □ p ^ > yf 7 7 >-2-7, JPzfr X )V) -1 - (4- 1/7/ *>i?)V) -2- bf ^ 7 1/ / 
15 > 

\-^-i/7/<>-J)V)-l-\i^y^/ymm. (3. 78 g) fc«fctfl> Ux^75 
> (6.27ml)©^PP;**> (50ml) Jgttlc, j?nD^^>XM-MoiJ 
H (2.68 g)©-/?DD^^> (10 ml) JSftfcO'CTSnFU ^<Z>&0 , CT*1 B# 

20 jft (MgS04) -ftiftlg Lfc. »^y'J*WW7A^D7hy77^- 

>:»BtX^;U=l : 2) fcttU 4-£ DB^fM^*rW-(4- 

i/7 /^y^M-l-^yiz/y (4.01 g) 

*H-NMR (CDCI3) <5: 3. 38 (2ft t, J=5.3Hz), 3.73 (2ft t, J=5.3Hz), 4.20 (2H, 
s). 4.57 (2ft s). 4.67 (2H, s), 7.38 (1ft d. J=8. 1Hz), 7.65 (1ft d, J=8. 1Hz). 

25 4-^PP^^;px;u^x;M-(4->'7/^>v;i/)-2-tf^7> ? y> (3.20 g) , 

5- ^PD1tU^7;pTt K (2.29gK &K#»J£A(1.48gh 3«>fl2*U^A 
(1.62g) &ektf DMF(80ml) 0fi^«J&8 0'CT?2 BMa^Lfc. I^^iE 

I»X^;US1PA. 7jc. KM (MgS0 4 ) 
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i:i) fcftu m&&ik<Dmm<k£® (m m)*mz. 

^H-NMR (CDCI3) <5: 3.33-3.41 (2H. m), 3.55-3. 63 (2H. m), 4.07 (2H. s), 4.61 
(2H, s), 7.30 (2E d, J=8. 2Hz). 7.39 (1H, s), 7.47-7.49 (2H, m), 7.58 (2H, 
d, 1=8. 2Hz), 7.68-7. 72 (1H. m). 
##0J5 1 

4- [4- [N- ( t er t-7 h * )Vtf=.)l) -N- (4- tf U i>)V) 75/ ^MOif>X 
)V7ts-)V] -1 - (4- *> 7 / ^ > 2M -2- If g Z 2 1 > 

4-[N-(tert-yh^i/^;^-;i/)75y]tf»Jv> (971 ig) (DDMF (20 ml) mk 
\Z, &mti-hWA (200mg) £JnA, MTlNfWaNt^Lfe. l-(4->7/ 

^>vJW-2-tr^7v/>ilK*&*«k7J 4-(^D^/5 1 ;u)^>if>7 > ;^->)u 
*du KSffi^mweimfto^-pufc 4-[4-(yD^^^;i/)^>-tf>x 
;^-;W-i-(4-v7y^>v?;w-2-tf^^vy > (1. 79 g) odmfoobD mm 

if 57 4- (K6ll^:/^y-)I/=9 0 : 10) CtfU ife7^7 7X 

#®*BiT:£4!& (734 ig) £f#fc e 

J H-NMR (CDCI3) 6: 1.47 (9H. s), 3.25-3.40 (4H, m), 3.79 (2H. s), 4.61 (2H, 
s), 5.01 (2H. s), 7.18 (2H, d, J=6. 2Hz), 7.32 (2R d, J=8.4Hz), 7.42 (2H, 
d. J=8.2Hz). 7.63 (2H, d. J=8.4Hz), 7.76 (2H. d. J=8. 2Hz), 8.50 (2H, d. 
J=6. 2Hz). 
##01 5 2 

l-[l-(tert-yh^j/^;^-;P)-4-lf^'J v;i/3-4-(6-^PD^-7^1x>-2-7. 

N-(HODt7^l/>-2-XW-;Wlfl/>y7$> (4.51 g) £ l-(tert- 
^h^y*toW-4-^'JK> (2. 59 g) OTHF(llOml) gftfcM (1.48 
ml) &iD*$iftT3 0#MJl#l,fc. h U 7± ^**fl:*^*^- h U «7 A 
(2.86g) »^$e»H^MT5^^Lfc. SlStSiElilfci, ffigx 

•?h#774- (»I6I^ : *?/-)\,= 9 : 1) |;tg|U 7^777 
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VUD 1 - ( t e r t -7 h * -> ft X ) V) -4- [N- [2- [N- (6- ? P □ -f 7 9 1/ >-2-X * 
-;W7=y]X^;H75/]tf^Uv> (5.78g) l-(tert-yh^->* 

- ;p) -4- [N- [2- [N-(6-^PDt7^u >-2-x;i^x;p) 7 ^ y ] x^;W 7 a 

y]tf^Uv> (468 ig) £THF(10ml) 0'CI'Tli^^Da7-fe5 1 ;U 
5 (136 mg) (DTHF (1 ml) «£MTU ^Th'JlW^> (152 mg) O 
THF (1 ml) M^DD^it. 0t-C2W^im 1. 8-v7if h*v^ □ 
[5.4.0]-7-^>x-fe> (457 mg) (DTHF (1 ml) Jg?fc DMF (5 ml) £2nAT£ia 

*Tifc#U eUDtl/^, ^at£x^-;raS.§i{fc£-fc!\ SH-fk^tt (366 
10 mg) 

! H-NMR (CDC 1 3) <5: 1.44 (9H, s). 1.40-1. 56 (4H, m), 2.64-2. 83 (2H, m), 

3.27-3.48 (4R m), 3.79 (2H, s), 4.09-4.26 (2H. m). 4.43-4.65 (2H, m), 7.61 

(1H, dd, J=8. 9. 1.9Hz). 7.79 (1H, dd, J=8. 8, 1.8Hz). 7.90-7.97 (3H, m), 8.35 
(1H, s). 
15 0!l 5 3 

□ 'J gxjot£Jlj -2- fcf ^ 7 g 7 > 

2 7 £E«0;£8n?. trans-4-(l-tert-7 h^>#;i/#x;i/75 7 ) □ 
'vHf>-l~f 9 J -)MDfrt> X) tl-(tert-7 h*zs%)ltfzi)\,) t? P U V> 

20 -3-f;M*/-;i/£ffi^T, Wfiif© 4-^>^ji^*^#;i,#-;m- 
[l-(tert-7 h^^;i/#x;W-3-tfp 'J S?x;M^;W-l. 2. 3. 4-fh7kh*D 

! H-NMR (CDCI3) 6: 1.45 (9H, s). 1.50-1.70 (1H, m), 1.85-2. 08 (1H. m). 
2.40-2.60 (1H, m), 2.92-3.15 (1H. m), 3.20-3. 80 (5H, m), 4.32 (2H. s). 5.22 
25 (2H, s). 5.40-5.58 (1H, m). 6.19-6.50 (1H. m). 7.38 (5H, m). 

#%0U 8tmm0j5&T\ 4-^>v;i/^x*jl/fc;i/-l-[l-(tert-yh^-> 
*;Usj5x;w-3-tT □ U V-frtf-M-l, 2. 3, 4-x b Ho tf 7 v>-2-*>£ 

'H-NMR (CDCI3) 6: 1.45 (9H, s). 1.47-1.65 OH, m). 1. 72-1. 97 (1H, m). 
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2.32-2. 56 (1H. m). 2. 86-3.62 (10H. m). 3.77 (2H, s). 7.61 (1H. dd. J=8. 9, 

1.9Hz). 7.79 (1H, dd, J=8. 7. 1. 7Hz). 7.91-7.98 (3H, m). 8.36 (1H. s). 
###J 5 4 

l-[l-(tert-7 h^y*M-JW-4-^iJyJM^]-2-^7yV> (i. 19 

g) . M^hU^A (848 mg), &#X^;i/ (40 ml), * (20ml) (DM&mz 3- 
yp^>1f>7M^DiJF (1.02g)»^., ^ 

^D?b^77^- (AW>:itll^ =1:2) fc#U IMf^li 

\\L^m (1. 05 g) &mco 

h-lM (CDCI3) <5 : 1. 00-1.28 (2H. m), 1.44 (9H. s). 1.43-1.62 (2H. m), 
1.70-1. 93 (1H, m), 2. 55-2. 75 (2H. m), 3.10-3.50 (6H, m). 3.74 (2H. s), 
4.00-4.18 (2H, m), 7.41-7.52 (1H, m), 7.70-7.82 (2H, m). 7.94 (1H, t, 
J=l. 8Hz). 
##0J5 5 

1- [1 - ( t e r t- 7 h ^ v# JVtfzpV) -4- b?^ U ^ ;p ;* g>3 -4- [4- [ (E) -2-t7 DDI 
7-njU]^>if >^;i/3jx~;u]-2-tf^7 >V > 

4-[4-(yD^^^;W^>lf>x;i/7}N-;u]-i-[i-(tert-7>+->*;i/fc;w-4- 
tr^u s?;M^;n-2-tf^7^y > a 85 g) ©dmf (30 mi) mtsi* u ^a 
a.58g) &jo* % 6otre4i$r,a«#UL. Ejfcss«jE»i6Lfc«, »mx^ 

;i/ (50 ml) \Z®mU ^HJ£A*K*<>K(2 8X*£/-;M8iK. 290 mg) 
fi&ftftJfoKirifc&U Wk (MgS0 4 ) &»8Lfc. HffflL&ISl^i-fJl'-e 

isfe^u, m&mfk® i-[i-(tert-^h^^;^-;i/)-4-tr^u v;i/^^;w-4- 
[4-(bKD+i>^^;i/)^>ir>x;i/^x;i/]-2-tf^^vy>© (2. 02 g) 

^H-NMR (CDC 1 3) 6: 0.95-1.20 (2H, m). 1.44 (9H, s), 1.38-1.58 (2H. m). 
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1. 65-1.90 (1H, m), 2. 25-2.75 (3H, m). 3.10-3.47 (6H, m), 3.72 (2H. s). 
3.95-4.15 (2ft m), 4.82 (2H. d, J=4. 8Hz). 7.57 (2H, d, J=8. 5Hz), 7.77 (2H, 
d, 1=8. 5Hz). 

mt**W)\> (0.70 ml) ©v^DO^V (60 ml) »-7 0tty^f 
5 frXJlt^'sF (0.85 ml) <Dz/2au*?> (10 ml) &m%ffiTVtc, 10^ 
l-[l-(tert-7 h*->#;M?x;w-4-iMy 5?;w^^;u]-4-[4-(t H n*5/* 
9\W^>^>x;u*x;u]-2-{f^^/>o (i.87g) 0^dd^> (20 

ml) »«tfc*iTU-6 5t:imT?l«?IHMW^Lfc. HJX^;P7£> (2.79ml) 

TttfrU *ftBJi©l-[l-(tert-y h^i/*Jl/^x;W-4-tf^U 
4-[4-^^;i/^>if>x;usjNx;i/]-2-if^7vy> (2.02 g) 

'H-NMR (CDCI3) 6: 1.00-1.30 (2H, m), 1.44 (9H, s), 1.45-1.60 (2H, m), 
15 1.70-1.95 (1H, m), 2.53-2.73 (2ft m). 3.12-3.50 (6ft m), 3.76 (2ft s), 

3.98- 4.18 (2a m), 7.98 (2H, d, J=8. 5Hz), 8.10 (2ft d, J=8. 5Hz). 10.14 (lft 
s). 

ig^oA(II) (737 mg) COTHF (10 ml) mc, l-[l-(tert-^ h*->;fr;M* 
x;w -4- 'J >>;m -4- [4-^;us;u^ >if >x;i/*x;H -2- tf ^ 5 V J 

20 > (466 mg) ££on*;i/£ (0.160 ml) ©THF (7 ml) »tt§in*., 1 P^flOfSfc 

;P = 1 : 2) fc#U £t&ttil®$jBfc&ft (235 m g) £f#fco 

! H-NMR (CDCI3) <5: 0.97-1.30 (2H, m). 1.44 (9E s), 1.35-1.57 (2H. m), 

25 1.66-1.89 (lft m), 2.55-2.73 (2ft m), 3.08-3.48 (6ft a). 3.71 (2H, s), 

3.99- 4.16 (2ft m), 6.82 (2ft d, J=13. 8Hz), 6.90 (1ft d, J=13.8Hz). 7.48 (2ft 
d. J=8. 6Hz), 7.75 (2H. d. 1=8. 6Hz). 

5 6 
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6-(tert-^h+v*JUfc;W-l-^-9--6-71fXtrD[2, 5]#^> (17.5 g) 
(250 ml) **tp-h;i.x>x;U*>at*»'» (285 mg) SJp^L, 

0.32 g) 

*H-NMR (CDC1 3 ) 6: 1.46 (9H, s). 1.30-1.87 (4H. m). 3. 05-3. 23 (2H, m), 3.24 

(3H, s), 3.51 (2H. d, J=6.0Hz), 3.68-3.83 (2H, m). 

(4.36ml) <DVVuu*$>> (220 ml) »-7 0'CTy^5 1 
10 MWyt^ (5.32 ml) O^DD^^> (20ml) M£iTFU£. 3 0# 

&,l-(terK7>*->;fr;M?XJW-4-* *?>**S-)V<D (6. 13 

g) 0-^dd^> (60 ml) -6 5t:W^Tll^|8J^bfe. 

hUX^75> (17.4ml) fcUnA, - 6 OVfrZ OVT'Z *>\Z 2Pf|iMfc#Lfc. 

SIS***, ffifn&Jfi*Tife&U f£&&»«&t,fc. #6nfcSHtft*>U*y;P 
15 *7A^07h^77^f- Cs+-»J-> : *»x^= 3 : 1) CttU &Sfi@# 

<Dmmik&® (6. 32 g) 

^H-NMR (CDCI3) <5: 1.46 (9H, s), 1.65-1. 80 (4H, m). 3.10-3.27 (2H, m), 3.32 
(3a s). 3.71-3.88 (2H, m), 9.57 (1H, s). 

mm 5 7 

20 4-^>v;i/^v^;^x;i/-i-[i-(tert-y h^'>;ft;u#x;i/)-4-^ h^->-4- 

l-K>yM^y*JtoWl^l/>y7$> (1. 94 g) <h l-(tert-:/h* 
y*;toW-4-^ h=^y-4-^'J y^J^TJl'fl: F (2. 43 g) COTHF (50 

mi) mm\zmm (0.572 ml) ^mTL^rimmmwhtco hV7-th*i/*m 
25 itfrvmi-hWA (2.12 g ) *D\i^nT-iEt>\z4mrmftLtc 0 Efomzm 

£MX3MU (40 ml) tm (20 ml) HJX3^73> (2.09 ml) 

^JP^^^iT0 < CI'T^b^nD7-ti^;i/ (0.796 ml) ©tfgfcx^/u (5 ml)" 
«tt£iRTU 0tT2l$p B , 1jt#L£:. EJ^KKBtX^fcJn*., *, $fn& 
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BKl^=l : 1-0 : 1) fcT*»U i^n^T^TXttll (3. 81 g) 
£DMF (50 ml) *fcTT**fc:J- h U (306 m g) ZtWX.T'&U 

*1t>:MX:f;U=l : 2) fctfU «S6->7>^tt0aiM (2. 84 g) 

*H-NMR (CDC 1 3) 6: 1.30-1.80 (4H, m). 1.45 (9H, s), 3.00-3.20 (2H, m), 3.22 
(3a s), 3.35-3.90 (8H, n). 4.18 (2H, s), 5.16 (2H. s), 7.36 (5H. m). 
10 ##01 5 8 

1- [1 - (t er t-7 h =fr -jp) -4-* h ± ->-4- bf ^ u 2Jk*±M ~ 4 ~ < 6 -^ p 
15 ioaiMSffc. 

*H-NMR (CDCI3) 5: 1.25-1.70 (4a 1), 1.42 (9H, s), 2.94-3.13 (2H. m), 3.17 
(3a s), 3.30-3.82 (8ft m), 3.79 (2a s), 7.60 (1H, dd, J =8. 8, 2.0Hz). 7.79 
(la dd. J=8. 6. 1.8Hz), 7.90-7.98 (3H, m). 8.35 (1H, d. J=l. 8Hz). 
###1 5 9 

20 4-^>v;i/^v^;^-;u-i-[i-(tert-yh^s/^;^-;P)-4-^^>x;^ 
4-7=/^^;u-i-^>v;p-4-^^>x;i/7h-;i/7^/tf^u^> (2.97 g) t 

N-(U-yI^ylfiW-Z-^'J-» (3.90 g) <D7±h-hV)U (50 ml) & 
tttWSC (2.30 g) £jta£T£i&T&#bfc. SlfiW[ftj|IBLT#6nfc3fMiK:, 
25 i^x^;U:fc£tf7k£mT#@B$-tf\ #$Jf£zk, SWtK, *x 

(Wl?Jk^;-Jh9 5 : 5) fctfiffiLT* ->5y^R©l- 
^>> ? ;U-4-[N-[N-(2. ->;U]7^ /* *^;H-4-**" 

>X;l/^x;i/7^/tf^Uv> (4.44g) £f#fc . l-^>v;U-4-[N-[N-(2, 2- 
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'Jy> (3.49 g)£l, 2-v^PDX*> (90 ml) p-h;H>^;U* 

>m^m (1. 10 g) ^in^T8 0 < CT6ra{S«iLfe e EJ&«&«EE»«Lfc 

5 fc^i£^->'j^y;i/*7A^DTh^^7xr-(Mx5 1 ;u:x^y-;u=2 o : 

-4-^^ >7;i/*-^7$ y-4-lf^«J yJ^fJW-l, 2, 3,4-f h7k FDk^S? 
>-2-^-> (2. 02 g) £t#£o 

! H-NMR (CDC 1 3) 6 : 1.80-1.90 (4H. m), 2.27-2.44 (2H, m), 2.55-2.70 (2H, m), 
10 3. 05 (3H. s), 3.51 (2H. s), 3.91 (2H, s). 4.31 (2H, s), 5.20 (2H, s), 5.87-6.02 
(IE m), 6.31-6.49 (IE m), 7.20-7.42 (10H, m): 
4-^>^jl/^^^;^x;i/-i-(i-^>v;i/-4-^^>7.;i/^x;P75y-4-tf^ 
UvJM5S>W-l, U,4-fh7t KDt^5?>-2-:*>(l. 97 g)©l, 2-S^nn 
X^> (20ml) ^IC^DD^l-^aDl^ (0.432 ml) fcjfla., 8 Ot:T 
15 1 5^P B mj^bfc. M^MUT#^n^?it(C^^/-;i/ (0.20ml) £JP 
*T8 0t:T3 0#r B 1Jf#L£. Efo%iZmmVtz'&, m&^)l (20ml) , & 
»*t* (20 ml) , X^v-tert-y^;U (1. 00 g) SJPAT^Tjt^L^c 
W«1£#&U g&ft:fe!I*Tfti§K f£*i&it$SL£. JiS^^U;^;^? 
A^P7h^77^- K^1f>:^X^ =1 : 2) K#U 7^77* 
20 ttO&Bfc'&fc (1. 28 g) 

^-NMR (CDCI3) 6: 1.45 (9E s). 1. 70-1.93 (4H, m), 3.07 (3H, s), 3.20-3.40 

(2H, m), 3.62-3.80 (2H, m), 3.91 (2H, brs), 4.32 (2H, s). 4.25-4.40 (IE m), 
5.21 (2E s), 5.87-6.03 (1H, m), 6.33-6.51 (IE m). 7.38 (5H, m). 
##006 0 

25 i-[i-(tert-7h^->^;^x;p)-4-^^>x^^x;i/7$y-4-if^u> ? ;i/^^ 

;H -4- (6-? □ P :h 7 ? k y-l-Ts )V) -2- tf ^ 7 v / > 

##0U 8 «hll&©75£T, 4-^>v;i/^v*;^XJl/-l-[l-(terl--7*h^v 

*;i/fc;i/)-4-y^>7.;u*x;i/7 = y^-tr^us^M^W-i. 2, 3. 4-x h 7 
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*H-NMR (CDCI3) <5: 1.44 (9H. s). 1.60-1.90 (4H. m). 3.04 (3H. s). 3.15-3.90 
(12H, m), 4.35 (1H, s), 7.60 (1H, dd. J=8. 7, 2.1Hz), 7.80 (1H, dd, J =8. 8, 
1. 8Hz), 7. 90-8.00 (3H. m), 8.36 (IE d, J=1.6Hz). 
##0«6 1 

l-[l-(tert-^h^v^;^-;u)-4-^^>x;P^^7$y-4-h!^U> ? ;i/^5 1 
)V) -4- Q-9 □ D-2H-^ >y hf 7 >-3-3JUftxjP) -2- bf ^ 7 V. I > 

4-^>v;^^x*;i/fc;M-[i-(tert-^h^">*;p^;i/)-4-^^>^;ujjN 
-;i/7^y-4-tr^u v^m^w-i, 2, 3, 4-fh7 1 kd t^v?>-2-*> (1. 20 

g) £x*y-;i/ (20 ml) 10%/17> ? '>A^ (240 mg) £3J0;L * 

My^OD^^> (30 ml) Cigfl?£-feJ-7c. N-X^x-f vyotf;i/75 > 
(0.600 ml) fcJjQ^fc^ ^TlCT7-^OD-4H-4-^V^>^/tf^>-3-X;i/ 
*-^D'JH (961mg) Cy^nD^^> (15ml) ig&S^Lroin*. O^T 

ZtltzTWyTZftifo (1.01 g) ©p<^y-^/THF (1:1, 40 ml) 
TfcmikfcVmi- h U UA (91 mg) £in*. 0 *CT 2 P#PBm#b7c:o £j&*££itfg 

mLmvtzc ®m%mffiLT'&t>titz.mm*m (20 mi) hjx?- 

;U7^> (1.60 ml) Ztin^'D^T OVlZTmt*? yxfrft-fr (0.267ml) 

omrnm (3mi) ^up^^T-^^t/c. Kfomzmmx^frziaz.. 5% 

VC^m (765 mg) £#7c. 

J H-NMR (CDCI3) <5: 1.45 (9H, s), 1.68-1.90 (4H, m), 3.06 (3ft s), 3.22-3.40 
(2H. m). 3. 50-3.90 (8H. m). 3.96 (2H, s). 4.48 (1H, s). 4.89 (2H. s). 6.93 
(1H, d, J=1.9Hz), 7.01 (1H, dd, J=8. 1. 1.9Hz), 7.16 (1H. d, J=8..1Hz), 7.30 
(1H, s). 
6 2 
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l-(tert-^ > h4 1 ^;i/fe;i/)-4-[4-(6-^qa-2-^-7^P>x;^^;|/)-2-^- 

* v-i - tf 1 z ¥=Jk*±M 1 v J f 

(9. 8 g) t N-(2, 2-yI yIf;W-Z-^'J (9. 76 g) ©7-fe hx MJ ;i/ 
(100 ml) jSttJCWSC (6.33g) £JDAT£»T7l$W8l#l/;fc. {^$111 

*7A^D7h^77^f- (A*1*-> : BH»X5\>U= 1 : 1) (CTHMbT, > 
7 *j ^ft© 1- (t er t-7 h * ;l/Jt?x;W -4- [N- [N- (2, *>X^;W -Z- 

^>J*>;W7Sy^]-f 7x^:n^>$tert-7*3MU (12.1 g) £f§fc . 1- 
(ter t-7 h * ^#;i/#XJW -4- [N- [N- (2, 2-yI h^yXfJW -l-tf »J 7 5 
/pWUHVX'O^&tert-T^U 02. 0g)£ h;i/X> (180 ml) 
-It, p-h;i/X>x;i^>&7k» (270 mg) £j&D;LTl 1 0t;T6P#H£#Ufc. 

l)£Ttt»LT© 4-^>yJW*-»t)JH-JWl-[l, 4-h*X(tert-y h^v* 
i?;Mf JW-1, 2, 3, 4-f h7 1 HDlf95;>-2-*> (5. 12 

g) *%Tc 0 

X H-NMR (CDC 1 3) 5: 1.20-1.50 (2H. m). 1.44. (9H, s), 1.46 (9H. s). 1.90-2.10 
(2H, m). 2. 73-2. 95 (2H, m), 3.63 (2H. br), 3.83-4.06 (2a m). 4.30 (2H, s). 
5.21 (2H, s), 5. 39-5.55 (1H, m), 6.23-6.44 (1H, m), 7.37 (5H. m). 
#%#J 1 8 tmm(Djj&T, 4-^>5?;U***>*;P#x;M-[l. 4-tiT. (tert-y 

h*v#;M*x;»-4-twj >MM3MH-i, 2. 3, 4-r h 7h K □ t:^ v>-2-# 

y (5.10 g) SfflV^^I^TXtt© l-[l,4-h^(tert-7*h^->*;l/^x 
;W -4-fcf^ U =?)V\ -4-(6-^DDt7^U >-2->UU*x;W -2- kf ^ 7 v y 
> (4. 21 g) fcfcfc. 

'H-NMR (CDC 1 3) 6: 1.25-1. 50 (2H, 1). 1.42 (9H, s), 1.44 (9H, s), 1.80-2.00 
(2H, m), 2.68-2. 90 (2H, m), 3.26-3.70 (6H, 1), 3.77 (2H, s), 3.70-4.00 (2H, 
m). 7.61 (1H. dd. J=8.9. 1. 9Hz). 7.78 OR dd, J=8. 6. 1.8Hz), 7.91-7.98 (3H, 
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m), 8.34 (1H, d, 1=1. 4Hz). 

HI. 4-k*7 (tert-7 h*^#;M*-;i/)-4-tr^U 5>;M3MW-4-(5-£ uuj-y 
?l/>-2-x;U*-;P)-2-t!^7vV> (3.11 g) (Dh)lJL> (15 ml) feWZ h 
•J7;P*n||« (10ml) £ira*.> £ST2l$r B 1¥£#Lfc. £fttt£*ttu # 
5 SttfcSiifcTHF (20 ml) % tK (20 ml) , h U £A (1. 59 g) % X^®-7 

-tert-7^ (2. 18 g) fta*TWT2WW3NJI#Lfc. Sjt»tMEIMl/ 

U ^X^;i/T»mbfc. W$Sfc&&:iMa?ft#U Lfc. «ftB 

Lfc*§ll£x--^Tifc#U asfiiBfioaJHtSto (2. 26 g) $#fc. 
10 ^H-NMR (CDCI3) <5: 1.20-1.50 (2H. m), 1.44 (9H. s). 1.90-2.08 (2H, m), 

2.65-2. 95 (2H. a), 3.30-3.70 (6H, m). 3.75-4.10 (2H. m), 3.82 (2H, s), 7.58 
(1H, dd, 1=8.8, 2.0Hz). 7.80 (1H, dd. J =8. 6, 1. 6Hz). 7.86-8.00 (3H, m). 8.39 
(1H. s). 
6 3 

15 l-[4-^>^j|/^^;i/^-;i/7$y-l-(tert-7h^'>^;P^x;i/)-4-bf^U 
2>k£±M (6-» n a ± 7 g v >-2-x -2- tf^ g y j y 

1- (ter t-7 h *->#;i/# - ;p) -4- [4- (6-£ □ n-2-^-7 ^ >>uMsx;W -2-* 
*y-i-t:^7> ? x;M^;W-ryx^3^>K (5. 66 g) <z)h;px> (100 mi) 

®m\ZhVX^)l7$> (1.67 ml) , 7yjb^7i-;^*'J (2.59 ml) 
20 £JnA, SfiTlBSISJ, 1 0 0rT3 0#H8£#Ufc. E«*lC^>^;U7;W3 
(1.57ml) £fln;L, 1 0 £ftfft£SttU 
ftfcM£vU#^>#^A?nvh7^7>r- (^*U-> : Mif;i/= i : 
1) ICTUS! UT> 7^7 77t©«^#l (7. 42 g) fcfcfc. 
! H-NMR (CDCI3) (5: 1.42 (9H. s). 1.35-2.00 (4H. m), 2.77-2.95 (2H. m). 

25 3.05-3.35 (4H. in), 3. 55-3. 90 (6H, m), 4.47 (1H. s). 5.02 (2H. s), 7.30-7.45 
(5H. m). 7.60 (1H. dd. 1=8.8, 1.8Hz). 7.75 (1H, dd, J =8. 8. I.8H2), 7.88- 
7.98 (3H, m). 8.32 (1H, s). 
#%0)J6 4 

2- [4- (6-7 □ □ j- 7 ? U >-2-7 ;i/fr ~ ;i/) -2-** V - 1 - tf ^7 vXJj/] -2-(4- > 
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4-7d*7xx;H*® (2.15 g). wmtmM (2 ml), mttt-)V (2.88 ml) 

om&toze 5t:T3 o#rmwi>tz. N-yD^ckugK^h* a ug) , e 

i£<fc£S?ft (10ml) , 4 8%^k7K^ (2$S) 8 0'CT2PtTO^L/c<, 

Kfom%mmLT'&t>tifrmmz*? aomi) sjjq^., ^t2p#p b isi# 

U HSJi&iifl&U SMt<D2-yDt-2-(4-^Dt7x-JW^i^^ (2. 91 

g) Z'&tZo 

! H-NMR (CDC 1 3) 6: 3.79 (3H, s), 5.30 (1H. s), 7.42 (2H, d. J=8. 8Hz), 7.51 
(2H. d. J=8. 8Hz). 

1- (tert-7h*v#;U*x;i,)x^>>>75> (881 mg), £*^jU7A (1.17 
g) &£ZS7 J th-hV)l (18 ml) Om^mz 2-^Dt-2-(4-^0^7xrJW 

g^;*^ (1.39 g) ©7-feh-hu;p (7 mi) *«*ida, mm.x—mm^L 

^SSrvU*y;P*7A^O-7h^77^- K^1t->:^X^=1 : 1) 
\ZTm^b, %t>tltzM&i' : 7y7®.m (1.66 g) £THF (20 ml) ld^$#, 
hUX5 1 ;P75> (0.896 ml) £jJD;^ OOVT 0 rtCT^b^ o nj±9-)V 
(0.408 ml) ©THF (5 ml) M£MTU 0 t:T*2 OMJfftbfco 

Th7*^7><- K+1t>:pmx^=2 : 1) {ITM^L, #£>n£v^.y 
7°ft$J (I.83g) SrDMF (20 ml) zkilHW- MJ 7A (160 m g) £in 

*T£i&T-HM#L£. S«€rMJ3EMLm Mx^UfcjD*, & 

- KW>:S8lfik=l:l) f3#t, 2-(4-yp^E7xx;W-2-[4-(tert- 

^h^^^xjw^-^y-i-hr^^vxju^^^i/ o.28g) zmz, 

h-MK (CDCI3) <5: 1.44 (9H, s), 3.16 (1H, d. 1=15. 0Hz). 3.20-3.50 (3H, m), 
3.63 OH, d, J=15.0Hz). 3.88 (3H, s). 5.37 (1H, br). 7.18 (2H, d, J=8.6Hz), 
7.55 (2H, d, J=8. 6Hz). 

2- (4-^D^7xX;l/)-2-[4-(tert-yh^^;^x;i,)-2-^V-l-^7v 



WO 99/40075 PCT/JP99/00470 

146 

-)V\fm*3-)V (1.28g) , ->7>-fbM (211 mg), rh7^(h'J7x^ 
*7n7^»A^-7^ (139 mg), DMF (10 ml) <D^^8 0 t CT6RfPBl» 

7A^D?h^7^- (^1t-> : ^X^;i/= 1 : 1) frOfiSU ftfiv 

7^^©2-[4-(tert-7h^^*;i/^x;i/)-2-^y-l-lf^^>'-;i/]-2-(4- 
y7;7xrjW^i|^5 : JV (1.01 g) 

! H-NMR (CDC 1 3) 5: 1.44 (9H, s). 3.13 (IE d. J=15.0Hz), 3. 24-3. 52 (4ft m), 
3.69 (1H, d. J=15.0Hz), 3.90 (3H, s), 5.31 OH, br), 7.44 (2H. d. J=8. 7Hz), 
7.72 (2H, d. 1=8. 7Hz). 

#%0U 1 tmm<DJ]&T\ 2-[4-(tert-7h^->^JU^-;i/)-2-^y-l-tr^ 

^v-;H-2-(4-v7y7x-jp)^m^^;i/ (1.01 g)£/av>T7 ; E;i/7 7X# 

(D^MitS®) (673 mg) zmtco 

l K-MR (CDCI3) a : 3. 12 (1H, d, J=15.0Hz). 3.24-3.48 (4H, m). 3.62 (1H, d, 
J=15.0Hz). 3.84 (3H, s). 6.06-6.16 (1H, m), 7.36 (2H. d, J=8.4Hz), 7.57 (1H, 
dd. J=8.8. 1.8Hz), 7.67 (2H, d, J =8. 4Hz), 7.85-7.94 (4H, m), 8.40 (1H, s). 

m%me 5 

4-(6-^ont7^1/ >-2-7> ~ )V) -2, 6- fcf^ 7 2 > 2* > 
^/r»>W (1.89 g) £J;tfHJX3MI/75> (2.09 ml) ©DMF (20 
mO-THF (20ml) mmz. 6-^DDt73?l/>-2-X^-MD'J K (2. 87 g) 

(a^1t->:^X5 l ;P=2 : 1) fcTHMSU ft^fi® N-(6-^DDt 

7^i/>-2-x;^x;w^5yz:^mvx5 1 ;i/ (5.99 g) 

'H-NMR (CDCI3) 6: 1.17 (6H, t, J=7. 2Hz), 4.08 (4H, q. J=7. 2Hz), 4.26 (4H, 
s), 7.55 (IE dd, J=8. 8. 2.0Hz), 7.83-7.95 (4H, m). 8.41 (1H, s). 
N-(6-7nD^-7^^>-2-^;l/^x;i/)'T5/-^> f X^ (5. 99 g) 
J-)V (30ml) K»»U lmmti-hVVA (24 ml) £J0?L, MT?-*at 
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UU±7 *U>-2-X )V*ZL)VM (2.00 g) 

! H-NMR (CDCI3) 6: 4. 12 (4H, s). 7.68 (1H. dd. J =8. 8, 2.2Hz), 7.88 (1H, dd. 

J=8. 8, 1.8Hz), 8.08 (1H, d, J=8. 8Hz), 8.16-8.25 (2H, m), 8.54 (IE s). 

N-(6-^Dn^-7^1/>-2-7 k ;^-JW<$y-^(358 mg) 

7=> (0.153 ml) CD7-th^hU;U (10 ml) ®mz, 9nufflMV7?)l, 

(0.130 ml) 0'CT3 0£IBfflt#b&. 7>*-7* (0.5 ml) £210*, 

£&Kl3 0£W«#l,fc. INtttt (10 ml) *HP*T«fflJUfc»ii**Ti!fe?SHx, 

$H6@#CD N-(6-^DP^-7^l/>-2-7.JU*:-;i/)-l > 5yi:^ : E775 K 

(286 mg) &mc. 

! H-NMR (CDCI3) <5 : 3. 94 (2H, s), 4. 12 (2H, s), 7. 27 (1H, brs), 7. 63 (1H, brs). 
7.69 (1H. dd. J=8.6, 2. 0Hz), 7.89 (1H, dd, J=8. 6, 1. 8Hz), 8.11 (1H, d, 
J=8. 6Hz), 8.16-8.26 (2H, m), 8.55 (1H. s). 

<$/r^/75K (286 mg) CDTHF(lOml) mWZ. 0*CTN, N'-^fc 
fr 9 M (114 mg) CDTHF (2 ml) »tt*JnA, 6^1»MLfc 0 K 

1:1) £T**«U IfitlllW^ (175 mg) 

'H-NMR (CDCI3) 6 : 4. 16 (4H. s). 7. 57-7.67 (2H. m), 7.77 (1H, dd, 1=8.8, 
1.8Hz). 7.91-7.90 (3H. m), 8.37 (1H, s). 
##0U 6 6 

4-(6-£ UU±23Lk >-2-X)l^~)l) -1 - (4->7 / 1>i?)V)-l, 4-^7-tf /t >- 
2-3" > 

5 2 tmm<DjjmT\$-(Z-i7 □ OT7* l/>-2-7J|/*x;U) ?U\iV>V 

*H-NMR (CDCI3) <5: 1.68-1.84 (2H, m), 3.30-3.38 (2H, m). 3.56 (2H. t, 
J=5.8Hz), 4.16 (2H. s), 4.47 (2H, s), 7.22 (2H, d, J=8.4Hz), 7.52 (2H. d, 
J=8.4Hz), 7.59 (1H, dd. J =8. 9. 1. 9Hz), 7.82 (1H, dd, J=8. 7, 1.7Hz), 7.87-7.97 
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(3E m). 8.41 (1H. s). 
##0J6 7 

4-[i-(tert-yh^>^;i/^-;u)-4-tf^U v ? ;I/^^;|/3-i-(6-^dd^-7^Ix> 
-2-7Jl//fr-;i/)-l, 4-> ? T-feVt>-5-^-> 

5 U-yi^ylfJl/7$> (2.66g) , l-(tert-y h*x#;M*-;i,)-4-t!^ 
Uv>*;i/^7;i/xtiH (4. 27 g). (1.14 ml) CDTHF (100 ml) ®Wl 

**a*C 1 H#HaJ£#L£. hU7-feh + ->7jc^b^^^hU^A (4. 24 g) * 
iraAMT5ISH«#U $^K:hU7-feh + v'**^*^*^hU^A (4.24 

io u&m&m&Lfz.nzntcn&mft® ce. 64 g) fc7-thxMj;w 020 mi) 

M3-77Z> (6.63 g) , WSC (2.78 g) ^JOiLTSfiT-W 

>:KB6X5 1 ;P=1 : 2) tT»»LT, ggftfifflfttt (6.31 g) ^© 
15 -» (5.53 g)£MH> (100 ml) p- h)VX>ZM>m&m<fo 

(95 mg) ^MTl 1 OtT-»lfc. OTC^I^^iD^., ffifOS 

^n?h^7^- : »Kx3\JW= 1 : 1) f~T*i§gLT> l-^>v 

v^Utf - JM- [1 - ( t er t-7 h * - ;i>) -4- U >MP ^ ? ;W - 
20 1,4. 6,7-x h^h HP-5H-l,4-^7-lffcf>-5-^> (1. 82 g) £f§&. 

J H-NMR (CDCI3) 6: 1. 00-1. 33 (2H. m), 1.44, (9H, s), 1.50-1. 67 (2H. m). 

1.67-1. 95 (1H, m), 2.50-2.85 (4H, m). 3.20-3.60 (2H, m), 3.90-4.20 (4H, m), 
4.95-5. 25 (1H, m), 5.21 (2H. s), 6.35 -6. 60 (1H, m). 7.38 (5H, m). 

0%mi 8tmm<Djj&x\ l-^ov^^^j^^M-n-dert-yh^v 

25 f})W-)V)-A-W)i?)\,*W\-\, 4, 6, 7-5r h?h HD-5H-1. 4-v7ifhT>- 

. ! H-NMR (CDCI3) <5: 0.95-1.80 (5H, m), 1.43 (9H, s). 2.52-2. 72 (2H, m), 
2.72-2. 85 (2H. m). 3.05-3.45 (6H, m). 3.45-3.60 (2H. m). 3.95-4.15 (2H. m), 
7.59 (1H. dd. J=8.8. 2.0Hz), 7.74 (1H. dd. J=8. 6. 1.8Hz), 7.87-7. 96 (3H. m), 
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8.32 (1H, s). 

1- (4-7 $ 2 1 C<>2M -4- [ (E) -2- (4-» □ □ 7XZJI/) Ir-JI/XJ^-^) -2- 
5 ^JS^J4<h^©^T, 4-[(E)-2-(4-^OD7x-^)Xt l -;1/7.;1/^-;1/)- 

! H-NMR (DMS0-d6) <5 : 3. 38-3. 50 (4ft m), 3. 90 (2H, s), 4. 65 (2ft s). 7. 43-7. 57 
(6ft m), 7.73-7.85 (4ft m), 9.10 (2H. brs), 9.35 (2H, brs). 
Mt&M 8 5 

io i - (4-7 a 21 ^ > -4- (4- \i-)V^y^>x)^~)V) -i-m^vj >mm 
£MM4 tmU<D^mx% l-(4->7/^>v;W-4-(4-h*n;i/^>if>x>»I/^ 

! H-NMR (DMS0-d 6 ) 5 : 3. 23-3. 40 (4ft m). 3. 73 (2ft s), 4. 59 (2ft s). 5. 50 (1ft 
15 d, J=ll.lHz). 6.07 (1H, d, J=17.5Hz). 6.87 (1ft dd, 1=17.5. 11.1Hz), 7.39 
(2ft d, J=8.4Hz), 7.72-7. 85 (6ft m), 9.11 (2ft brs), 9.35 (2ft brs). 
6 

i - (5-7 ^ 2 1 -2- u 2Mi tM zhiL2ME±Z£k >-2-x;pft - )V) -2- g 
20 98&m4tm&<D%&v* 4-(6-^DD^-7^i^>-2-x;u^-;w-i-(5->'7y- 

J H-NMR (DMSO-de) 6 : 3. 46 (4H, brs). 3.77 (2H. s). 4.64 (2ft s). 7.42 (lft 
d. J=8.4Hz). 7.74 (lft dd, J=8. 9. 2. 1Hz), 7.90 (lft dd, J=8. 6, l.8Hz), 8.07 
(lft dd. J=8.4, 2.2Hz), 8.20 (lft d, J=8.9Hz), 8. 25-8.34 (3H, m), 8. 61 (1H. 
25 s), 8.83 (lft d, J=2.2Hz). 9.20 (2ft brs), 9.49 (2ft brs). 

mmw8 7 

1 - (7-7 $y; -2-± 7 5MM fjj/) -4- (6- ? D □ ± 7 * V >-t-7>)V*s-)V) -2- M 

%mm4 tmmo^mn, a-u-z un-f7?u>-2-x)v*-)i)-\-a-~>7 /- 
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h-Ml (DMS0-d6) 6 : 3. 23-3. 50 (4H, m), 3. 84 (2H, s), 4. 68 (2H, s), 7. 44 (1H, 
dd, J=8.4, 1.6Hz), 7. 69-7. 93 (5H, m), 8.09 (1H, dd, J=8.4Hz), 8.15 (1H, dd, 
J=8.8Hz), 8.20-8.31 (2H, m), 8.42C1H, s), 8.60C1H, s), 9. 00-9. 70 (4H, br). 

H4-7 ^ y J Q^;l/)-4-(7-^ p P-2H-OV >-3-x;i/»-;l/)-2- fcf^ 

m&W4 kmm®Jj&'?, 4-(7-^DP-2H-^>^/h°7>-3-x;l/^;l/)-l-(4- 

10 *H-NMR (DMS0-d6) 6 : 3. 32-3. 42 (2H, m), 3. 48 3. 58 (2H, i), 3. 90 (2H, s), 4. 65 
(2H, s), 4.99 (2H, s), 7.07 (1H, d. J=l. 9Hz), 7. 12 (1H, dd, J=8.0, 1. 9Hz), 
7. 43-7. 52 (4H, m), 7. 78 (2H, d, J=8. 2Hz), 9. 14 (2H, brs), 9. 36 (2H, brs). 

H4-7 5 ^y^>^;l/)-4-(5-r7PP^>777>-2-x;i/»~;b)-2-fc°^7v? 

is / vt&m& 

II^J4ill^O^T>4-(5-^PP^>y75>-2-x;^-;U)-l-(4-->Ty 

h-MR (DMS0-d6) 6 : 3. 26-3. 40 (2H, m), 3. 55-3. 66 (2H, m), 3. 99 (2B, s), 4. 58 
(2H, s), 7. 39 (2H, d, J=8. 4Hz), 7. 60 (1H, dd, J=8. 8, 2. 2Hz), 7. 71 (2H, d, 
20 J=8. 4Hz), 7. 76 (1H, d, J=0. 6Hz), 7. 82 (1H, d, J=8. 8Hz), 7. 94 (1H, d, J=2. 2Hz), 
9. 09 (2H, brs), 9. 33 (2H, brs). 

mmmdo 

l-tt-Ti i?/^>^;l/)-4-[3-(lH-^ iyy-ji-i-jju/ f-;l/)^>-fe>x;u^ 
-;i/3-2-hX5'^y yzMW& 

25 i-(4-c/Ty^>^;i/)-2-h°^5v?y >mmis&v z<ywe/^jix>^> 
xju*-)w d u h'^m^x^me tmmo^-vmz 4-[3-c/P*/^;t/) 

<y^>XJl^-Jlyh\-U-^7y<>'JJl)-2-^y'J/ > (1.21 g) I 
yV-JU (613 mg) ODMF (20 ml) &$£^ST'-Bfc1t#Uco £M£MEEM 
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ffiLtco M§i/U*y;W7A^07h^77^- (it$X3MP: 10%7 
>^-77K^W^^y-^=8 5:15) l:#l^Hfe7^7 7X^© l-(4- 

l-M^Vjy (734 mg) 
5 ^H-NMR (CDC 1 3) 6: 3.23-3.39 (4H. m), 3.78 (2H. s). 4.60 (2H. s). 5.23 (2H. 

s), 6.93 OH, s). 7.14 (1H, s), 7.32 (2H, d. J=8. 2Hz), 7.39 (1H, d, J=7.8Hz), 
7.53-7.66 (5H, m), 7.76 (1H, d, J=7. 8Hz). 

nmm 4 1 mmvfi&n. 1 - (4- v 7 / ^ > v;io -4- [3- a h-< $ 1 --r ;p 
^^;w^>if>x;^-;i/]-2-e^7 yy >^m^xMn^7^)^y 7x1^0 
10 ^)S{fc£ti£#£. 

^H-NMR (DMS0-d6) <5 : 3. 20-3. 40 (4H, 3). 3. 77 (2H. s), 4. 56 (2H, s). 5. 61 (2H. 
s), 7.35 (2ft d. J=8.4Hz), 7.65-7.94 (7H, m), 8.01 OH, s). 9.33 (2H, brs), 
9.43 (1H, s), 9.51 (2H, brs). 
nMM9 1 

15 i-(4-7$-^/^>^;i/)-4-[4-(iH-^$^^--;i/-i-^ji//^;i/)^>-t:>x;^ 

nmm9 o tmu<D^mrA-u-^7y^>^)v)-2-\f^y^/>mm^^ 
4-(yD^^^;i/)^>if>x;u*:-;ui7DU K^ffl^r. m&fe&ommite;® 

20 *H-NMR (DMS0-d6) <5 : 3.33 (4H, br), 3.73 (2H, s). 4.57 (2H, s), 5.63 (2H, 
s), 7.41 (2H, d, J=8.2Hz), 7.68-7.93 (8H. i), 9.28 (2H, brs). 9.42 (1H, s). 
9.47 (2H, brs). 
nMM9 2 

1 - (4-7 $ 21 ^ > 2M ±L [4- [N- (4- £ U 2M 7$7^;t/K>-tf>7Jl/fr- 
25 M-2-¥^7zs J y-MBM 

%mmA: tmm<Djf&T\ 4-U- [N-(tert-^K^v-^;^-;P) -N-(4-fcf 'J 5?;W 

75/^^;w^>ii>x;i/*-;i/]-i-(4-v7/^>^;i/)-2-e^7x/>$ffl 

^T, $ftfe7^7 7X#CD^j§{b&tl£#fc. 

J H-NMR (DMS0-d6) <5 : 3.33 (4H. br), 3.71 (2H, s), 4.57 (2H, s). 4.70 (2H, 
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d. J=6. OHz), 6.82-6.92 (1H, m), 7.02-7.12 (1H, m). 7.40 (2H, d. 1=8. 4Hz), 
7. 65 (2H. d, J=8. OHz), 7. 79 (2H, d, J=8. 4Hz), 7. 84 (2H, d, J=8. OHz), 8. 10-8. 28 
(2H, m), 9.17 (2H, brs), 9.33-9.50 (3H, m). 

mmm9 3 

5 4- (7-y- D P-2H-^ >7bf 7 >-3-7Jl/frx;i/) -1- [4- (N-* h ^jytiMfs-)Vr S 

l-(4-7Syy^>yJW-4-(7-^ D u-2E-^>V^y >-3-7JU*x;W-2-fc:^ 
y'jy>m^M (99 mg) hUX^;i/7^> (0.084 ml)©^^OD^^> 

(10 ml) III;, Zuumfc^lV (0.023 g)O^DD^^> (2 ml) 

10 orTi&TU t<D'&ox:rim®m.ftLtco h«£v^pp**>t«iu 

&fn&i&7KT8fe?§K fgft (MgS0 4 ) ^Mbfc tfrfcBL.fc^^^x-x;U 
Tifc#U «fe^f B ©M^^ (95 mg) 

^-NMR (DMS0-d6) 6 : 3. 25-3. 40 (2H. m). 3. 47-3. 56 (2H, m), 3. 62 (3H. s), 3. 89 
(2H, s). 4.61 (2H, s), 4.97 (2H. s). 7.06 (1H, d, J=l. 9Hz), 7.11 XlH. dd, 
15 J=8. 1. 1.9Hz). 7.34 (2H. d, J=8. 2Hz), 7.47 (2H. d. J=8. 1Hz), 7.49 (1H, s), 
7.94 (2H, d, J=8.2Hz). 9.05 (2H, br). 

i-[4-[N-(i-7^h^vxh^->^;^-;i/)7$^y]^>y;i/]-4-(7-77Dn- 

2H-^ > V (f 7 >-3-X x;P) -2-fc!^7y;> 
20 l-(4-75i^y^>v;W-4-(7-^PP-2H-^>V'tr^>-3-7.;i/J}N-;i/)-2-fcf^ 
7i?J>mBM (99 mg) , 0-(l-7t h^yX h+y*j^-JW-4-r hP7x 
(54 mg), v<77 p Pt!;UX5 1 ;P75> (39 mg) ODMF (5 ml) 

(MgS0 4 ) ffiajLfdl£ii£x-7^rafc# 

25 U 4&fi*Sfl£>SfcIi{b&$l (49 mg) £*#fco 

'H-NMR (CDC 1 3) <5: 1.55 (3H, s), 2.08 (3H. s), 3.30-3.40 (2H, m), 3.45-3.55 

(2H, m), 3.98 (2H. s), 4.67 (2H, s), 4.86 (2H, s). 6. 35-6.70 (1H, br). 
6. 91-7. 03 (2H, m), 7. 13 (1H, d, J=8. 2Hz), 7. 28 (1H, s), 7. 34 (2H. d. J=8. 2Hz), 
7.85 (2H. d. J=8. 2Hz). 
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mmm9 5 

4-(7-^aD-2H-^>V r tf7>-3-x;^-Jl/)-l-[4-(N-hf;\ < D<;i/^y^ 

nmm 9 4 tmmox&T* o-o-7-tr h+>-x h^v*^n;w-4-- h n 71 

^-NMR (CDCI3) 5: 1.22 (9H, s). 3.32-3.42 (2H. m), 3.46-3.56 (2H. m), 3.98 
(2H, s). 4.67 (2H, s). 4.86 (2H, d, J=l. 0Hz), 5.87 (2H, s). 6.93 (1H, d. 
J=1.8Hz), 7.00 (1H, dd. J=8. 0. 1.8Hz). 7.14 (1H. d. J=8.0Hz), 7.28 (1H. s), 
10 7.34 (2H, d. J=8. 5Hz). 7.86 (2H. d, J=8. 5Hz). 
mffiW9 6 

4- (7-fr □ D-2H-^>y \d =7 >-3-7JUfr ~ )V) -\- [4- [N- (5-* TlV-l-ttV - 

l, 3-v:t^y-;i/-4--r;M h^s>^;^-;p)7SvV]^>^]-2-fcf^^v 

15 H»9 4t^©^T 0-(l-7-tlh^vXh^i/*;i/fc;i/)-4-XhD7x 

y— o-(5-^^;u-2-^y-i, 3->?^y— ;u-4— t;m 
n;W -4-x h □ 7 x y ^Tfcfi*§ii©£gfc£*£*§fc 0 

1 H-NMR (CDCI3) 5: 2. 20 (3H, s), 3.32-3.42 (2H. m), 3. 46-3.56 (2H, m), 3.98 
(2H, s), 4.67 (2H. s), 4.86 (2H. d. J=l. 2Hz), 4.93 (2H. s), 6.92 (1H, d. 
20 J=2.2Hz), 7.00 (1H, dd, J=8. 0, 2.2Hz), 7.13 (1H. d, J=8. 0Hz). 7. 28 (1H, s), 
7.34 (2H, d, J=8.4Hz), 7.85 (2H. d, J=8. 4Hz). 
»J9 7 

4- (6-^ uu-yizv >-2-x )\,*-)V) -1- [2- [1- (4- tf g 2M ~ 4 " ^ ] 1 2M x 
25 mmm 1 5 tmrn^mrA-u-^j v;w-4-^^;i/x;u^-;u^vy^;utf 

^ U z? XDfrt) Q\Z 1- (4- tT U V)V) -4- [2- - v) x^; w tf 

^ U v > V>T 4- (6-7 □ O ± 7 * 1/ >-2-7JU#XJU) -1 - [2- [1 - (4- \L »J 5? 

ju)-4-tf^u v;u]x^;i/]-2-e^7vV >^f#fe. ^uwy-jK 
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! H-NMR (DMS0-d6) (5 : 0.87-1.24 (4H. m), 1.30-1.60 (1H, i), 1.64-1. 80 (2H, 
m), 2.94-3.13 (2H, m), 3.16-3.48 (6H, m), 3.69 (2H, s). 4. 06-4.22 (2H, m), 
7.16 (2H. d, J=7. 8Hz). 7.72 (1H, dd, J=8. 7. 2.1Hz), 7.90 (1H. dd. 1=8.6, 
1. 8Hz). 8.15-8.31 (5H. m), 8.60 (1H, s). 

mmmd 8 

4- (6- V □ □ ± 7 $ V >-2-X Jl/fr " )V) - 1 - [1 - (4- tf 'J 2M -4- EVjU i?)V}-2- \L 

l-[l-(tert-y h^>-^;i/^-;W-4-tf^U v;i/|-4-(6-^ D nj-7? U>-2-X 
;]/*Xj»-2-fc!^$V> (3. 71 g) t;4lSIMl^^i (20ml) 

ux?;-)\, domi) *m^UT*3 oftrmwLtzo Kmm*ni®LTm&m 

£k<D 4- (6-£ □ □ -f 7 * U >-2-Z -1 - (4- tf ^ U 5W) -2- tf ^ ^ v 7 > 
itmil (3.11 g) £#fc„ 

4- (6-? p □ 7 * >-2-x;i/* - -1 - (4- tr^ u sw) -2- ^ v ; >mm 

m. (800 mg) <h 7* D^EfcfUv (1.05 g) £1 0 h U ^AtKHHP 

A,»Rx^TamL/»?£«ft»«fLfe.SjSt'ry75;W7;U3--;U (30ml) 
*JPA1 3 0*CT1 2Hf«$tfc„ M^EIiim 1 0 

&u km (Mgso 4 ) maiSLfeo %t>tiitmk\zx.$ y-;p*joAT^a^$#> 

fcfijg&04- (6-7 DDt7^ 1/ >-2-X;i/*x; W -1 - [1 - (4- tf U V)V) -4- tf^u 
>MH-2-tf^>V> (289 mg) -gB£&MSLT&$&tCLT*lfi 
Bfr©^S^^« (185 mg) 

'H-NMR (DMS0-d 6 ) (5: 1.50-1. 67 (4H. m). 3.08-3.40 (6H. m), 3.67 (2H, s), 
4. 20-4. 60 (3H, m). 7.19 (2H. d, J=7. 8Hz). 7.74 (1H, dd, J =8. 8, 2.0Hz), 7.88 
(1H. dd, J=8.8, 1.8Hz), 8.15-8.33 (5H, m). 8.59 (1H, s). 
%Wfr\ 9 9 

4- (6-7 □ □ ± 7 7 V >-l-X)V*-)V) -1 - [1 - (4- tf U 2M -3- fcf a U i?~)V*3- 

9 8t mm(D^mx\ 1- [1- (t er t-7 h * ~>ti jvtr-m -3- tr □ u y-J^ * 
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3- M -4- (6-£ UUi-y^V >-l-7,)V*s-)V) -2- bf ^ y v J >£ffl ^T, T^E JU 

] H-NMR (DMS0-d6) <5 : 1.52-1. 78 (1H, m). 1. 87-2.08 OH, a). 2. 38-2.64 (1H, 
m). 3. 02-3. 60 (10H, m), 3.71 (2H. s), 6.76 (2H, br), 7.72 (1H, dd. J=8. 9. 
5 2.1Hz). 7.91 (IE dd, J=8. 5. 1. 7Hz). 8.14-8.34 (5H, m), 8.62 (1H, s). 

mmm 1 0 0 
fr-;i,)-2-b? 22. 

mmm i o tmm<D^mx'A-(Q-^ urn-?*? i/>-2-x;i^-;w-i-(3-tf o u 

h-MR (DMS0-d 6 ) (5 : 1. 50-1. 70 (1H, m), 1. 80-2. 02 (1H, i), 2.15 and 2.20 
(total 3H, each s), 2.42-2.63 (1H, m), 2. 90-3. 08 (IE m), 3. 14-3.70 (9H, m), 
3.67 (2H, s), 7.74 (IE dd, J=8. 7, 2.1Hz), 7.90 (IE dd, J =8. 6, 1.8Hz), 
8.16-8.34 (4E m), 8.61 (1H, s), 9.04-9.14 (1H, m). 

15 $mm 1 0 1 

4- (6-£ UUj"7*V >-2-7JPft " )V) -1 - [1 - (4- bf U i>)V) -3- bf^ U yjM 
;V3-2-bf^7yy>^^ 

1 5 <!:^O^rj*TM-(4-tf U x;W-4-^^;i/X;U/jN-;U^^^^tf 

^Uv>o^t>D{c i-(4-tf »J v;i/)-3-^^x;U3iN-;^+->^^;nf^U v 
20 >£ffl^T 4-(6-^ n o^-7^ i^>-2-7.;i/^-;i/)-i-[i-(4-tf u v;W-3-tf^ 
Uv;M^;i/]-2-tf^^v/>^#ito ^w;-jk 4^m^Mx^ 

h-MR (DMS0-d 6 ) (5: 1.00-2. 00 (5H, m), 2. 85-3. 60 (8H, m). 3.73 (2H, s). 
25 3.80-4.07 (2R m), 7.13 (2E d, J=7.8Hz), 7.74 (IE dd. J=8. 9, 1.9Hz), 7.91 
OH, dd, J=8. 7, 1. 7Hz), 8.13-8.34 (5H, m). 8.62 (1H, s). 

mmm 1 o 2 

4- (4--r v 7d^-ji/^ >-tf >x ;i/7)s - ;u) -1 - [1 - (4- e u yj^ -4- bf ^ u -7;u ^ 
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l-[l-(4-eUv*;W-4-lf^Uv;M5 i ;W-2-tf^7v/> (549 mg) ££tfh'J 
X?)V72.> (0.836 mlXDzSpnntpy (10 ml) ®mz. 4-(2-7d ; E-1-* 
^;UX^)^>if>x;^n;i/^pij H (893 ig)©^DD**> (2 ml) i§ 
&£0 < CT:irFU *<D'&0X:Timm, ^T6P#FBlSI#Lfco 

5 Do^^Tsmu is^p^TKT^L, (Mgso 4 ) '&mi®vtco 
ntcmm*x.*;-)i (20 mi) intk^w-hj^a (2mo zm*.. 

v . (Mgso 4 ) '&mm vrz.mm^yjti y^n-vY???*- (7 

tb> : *?;-)V=9 : 1-+1 : 1) fc#U 7jc«, issuer; 4-(4-T7 
10 zfu^-)i^ >-£ -i- [i - (4- tf u v;p) -4- tr^ u ?\>W -2- bf 

^yVjy (155 mg) 

! H-NMR (CDC 1 3) 6: 1.15-1.40 (2H. m), 1.60-2.02 (3H. m). 2.19 (3H. s), 
2. 70-2.90 (2H, m). 3.26 (2H, d, J=7.4Hz). 3.30-3.40 (2H, m), 3. 40-3.50 (2H, 
m). 3.73 (2H, s). 3.78-3.93 (2H, m), 5.28 (1H, s), 5.51 (1H, s), 6.62 (2H, 
15 d. J=6.4Hz), 7.63 (2H, d, J=8.5Hz), 7.75 (2H. d, J=8. 5Hz), 8.24 (2H, d, 
J=6. 4Hz). 

mmm 1 o 3 

20 4-[4-[(E)-i-yp^x;p]^>-if>x;^x;u3-i-[i-(4-if Uv^M-b^Uy 
£o'J K(D^t)OH4-(2-yp ; EyDt!;i/)^>if>x^^x;p^n'J K£ffi^T, 

ife^io 4-[4-[(E)-i-yn^x;i/]^>-tf>x;i/*x;i/]-i-[i-(4-tfu> f ;u)- 
25 4-tf^'j^;M^;u]-2-e^7> ? /> 

h-Ml (CDCI3) 6 : 1.14-1.40 (2H, m). 1.57-1.74 (2a m). 1.80-2.02 (4H, m), 
2.70-2.90 (2R m), 3.25 (2H. d. J=7.8Hz). 3. 27-3.38 (2H, m), 3.38-3.50 (2H. 
m), 3.73 (2H. s). 3.78-3.94 (2H, m), 6.41-6.48 (2H. m). 6.62 (2H. d, J = 6. 0Hz)', 
7.49 (2H. d. J=8.4Hz). 7.71 (2H, d, J=8.4Hz). 8.24 (2H. d, J=6.0Hz). 
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$mm i o 4 

4- (4- 3 - K ^ >t? >X frft-M - 1 - [ 1 - (4- bf U 2M -4- 'J E!k * f2k3 -2- 

5 e^z2Z>lll 

l-[l-(4-tfys;;W-4-tf^Us;;M^;W-2-tr^7^/> (549 mg) , Ml* (5 
ml), iffljlf^ (10ml), THF (5ml) Offi^ttfc, *ft~FT 4-3-K^>if> 
X^*-MDUH (1.21 g) ©THF (10 ml) 88c£«Tl/fc. 0"CT1I$M« 

#bfc&w*8i£$mu tt»*tt7KT?ft», en (Mgso 4 ) mmifaLfz, m&m 

10 S*>'J*y;W7^D7h^57^- (7±h> : *?y-)U=9 : 1-1 : 
1) Mb, tK«, *t6*g|i0 4-(4-3-K^>i?>x;i/*-;W-l-[l-(4-tf 
Vi?ft)-i-W)z?)V*W}-2-&<75?S> (155 mg) Sftfc, -WSttSMl 

! H-NMR (DMS0-d6) 6: 0. 95-1.30 (2H. m), 1.50-1. 75 (2H, m), 1.80-2.15 (1H, 
15 m), 2.95-3. 55 (8H. m). 3. 61 (2H, s), 4.08-4. 28 (2H, m). 7. 17 (2H, d, J=7. 5Hz), 
7.59 (2H, d, J=8.6Hz). 8.06 (2ft d, J=8. 6Hz), 8.19 (2ft d, 1=7. 5Hz). 

9mm 1 o 5 

4-(3-^o^^>if>^;i/si%~;i/)-i-[i-(4-^us>;i/)-4-tf^uy;p^f : JW]-2- 
20 i-[i-(4-tf Uv;w-4-tf^'j> J ;Mf-;p]-2-tf^7^y> (2. 74 g) fccktfhu 

X?;i/75> (1.67 ml) <Dz?9un*?> (50 ml) 3-yD^>t'> 
XM^DUH (2. 56 g) fcOrTiRTU OtTlffilL EJfc&fcv 
*no>*>TfcfcU *, iSftfttt**C%^b> %ji (MgS04) &&SSLfc. ft 

25 9:1- 1:1) (C#U tK«, m&M£k(D 4-(3-7o^>-fc*>;ui/*X 

;w-i-[i-(4-tru v;w-4-e^u> J ;M5 1 ;n-2-tf^^^/> (1.28 g) £ftfc. 

^S«^aLTifttttK:LT^*fi©Mft^«lSftfc. 

*H-NMR (DMS0-d6) <5 : 0.95-1.22 (2ft m), 1.51-1.72 (2H, m), 1.85-2.12 (lft 

m), 2. 97-3.25 (4H, m), 3.30-3.48 (4ft m), 3.67 (2H. s), 4.08-4.28 (2H, m), 
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7.17 (2H, d, J=7.2Hz). 7.59-7.70 (1H, m), 7.81-7.89 (1H, m), 7.95-8.04 (2H, 
m), 8.20 (2H. d, J=7. 2Hz). 
1 0 6 

4- T U >-6-X )V*s~)V) -1 - [1 - (4- M U >>JP) -4- If ^ 'J yjk * f2k3 

5 >>;>imm. 

7^y>i:^TU>-6-7>;^-;P^DU K£ffll^T, 4-(^T'J >-6-;Ul^~ 

M -1 - [1- (4- tf U 5>;W -4- tf ^ U 5?;M -2- tf ^ 5 v / 

! H-NMR (CDCI3) 6: 1.17-1.42 (2H, m). 1. 62-1.78 (2H. m), 1. 80-2.09 (1H, m), 

10 2.73-2. 92 (2H, m), 3.28 (2H, d, J=7.4Hz). 3.33-3.43 (2H, m), 3.43-3.53 (2H, 
m), 3.75 (2H. s), 3. 80-3. 95 (2H. m). 6.55-6.68 (3H, m), 7.51 (1H, d, J=8. 6Hz), 
7.78 (1H, d. J=9.8Hz), 7.92 (1H, dd. J =8. 6. 2.1Hz), 7.98 (1H, d. J=2. 1Hz), 
8.24 (2H, d, J=6. 5Hz). 

15 mmm 1 o 7 

4- (7-? □ □ -4H-4-^-^r y ^ y y \L 7 >-3-x ;P/ft_;i/) - 1 - [1 - (4- tf u >w -4- \L 
>UM^;i/]-2-if ^7 ->v ymmm 

mmm 1 0 5 tmm<o^mx\ i-ci-(4-tfu swm-iwj ^u^^^-tf^ 
^> J y>t 7-^oD-4H-4-^y^>yif^>-3-x;i/^;i'^nu K£fflv>T> 

20 «»*^©4-(7-^PP-4H-4-^y^>yt!^>-3-X;i/7jN-;i/)-l-[l-(4-tfU> ? 

*H-NMR (CDCI3) <5: 1.17-1.43 (2H, m), 1. 60-2.20 (3H, m), 2.75-2.95 (2H, m). 

3.31 (2H, d, J=7.4Hz). 3.43-3.58 (2H. m), 3.80-4.00 (4H, m), 3.99 (2H, s), 

6. 66 (2H, br), 7.51 (1H, dd, J=8. 2, 1.8Hz), 7.62 (1H, d, J=l. 8Hz). 8.17 (1H, 
25 d. J=8. 2Hz), 8.19 (2ft br), 8.67 (ia s). 

mmm 108 

4- [ (1 , r - m 7 x - )V) -4--Y ;i/x jpfr - )V\ -1 - [1 - (4- m u 2M ~ 4 ~ ^ 'J 2 2k * 
^;u]-2-bf^7vy>jiig^ 
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4- (4- 3 - h *t >*? >x )V*s x ;u) -l - [i - (4- tf u -4- tr^u x;p ^ ^] -2- 

fcWvV> (216 mg), 7xx;1/t1n7& (98 rag), fh7*7(h'J7x-M 
X7^»/17V^ (46 mg), lM^^hU-7A7K (I. 2 ml). h*->X* 
> (10 ml) OS^^2fl?fF«Mbfc ( R*«K:B»x^SlD)JL, 

D7h^77^- (7-feh> : ^^7-;P=9 : 1-1 : 1) £T««U *«fe 
4-[(i.r-i;7x=;W-4-f;^;P3fc-;w-i-[i-(4-t:us;;W- 
4-tf^u~7;M3^]-2-t?^5> ? y> (115 mg) *nw;-;k 4 

10 

J H-NMR (DMS0-d 6 ) <5 : 0.95-1.20 (2ft m). 1. 50-1.70 (2H, m), 1. 80-2.10 (1ft 
m), 2. 90-3.25 (4ft m), 3.38 (4ft brs). 3.67 (2ft s). 4.00-4.20 (2H. n). 7.09 
(2H, d, J=7. 5Hz), 7. 46-7. 61 (3ft m), 7. 78-7. 85 (2ft m). 7. 91 (2ft d. J=8. 7Hz), 
8.00 (2ft d, J=8. 7Hz), 8.18 (2ft d. J=7. 5Hz). 

15 %tsm 10 9 

4- [ a, r - g 7 x x;i/) -3--r - -l - [i - (4- if u 2M zk&$lL2Jk* 

%$m\ 0 8 «b|wl<i(D^T»4-(3-7n ; E^>if>x;i/^x;W-i-[i-(4-h:u> J 
;W-4-if^u> ? ;i/^^;i/]-2-tf^^>5/><h7xx;^'7^^ffl^T> 7^7 
20 7*tt®*IBfc£*&£»fc. 

*H-NMR (DMS0-d6) 6: 0.90-1.20 (2ft a). 1. 45-1.68 (2H, m). 1.80-2.10 (1ft 
m), 2. 90-3.25 (4H, m), 3. 25-3. 55 (4H, a). 3.71 (2H, s), 4.03-4.23 (2H, m), 
7.11 (2ft d, J=7.4Hz), 7.27-7.61 (3ft m), 7.73-7.89 (4ft m). 7.98-8.13 (2ft 
m), 8.18 (2H, d, J=7. 4Hz). 
25 gftgffll 110 

4- [3' -7 P O (1 , 1 ' - tf 7 x XjU) -3->T )V7,)\,*-)V\ -1 - [1 - (4- g U 5£jU) I± ^ 

^&0U 0 8<i:^07jfeT\4-(3-7P ; E^>-fe'>7;U7jNX;i/)-l-[l-(4-tf U v 
;U)-4-lf^Uv;M5 L ;W-2-lf^7xy>«h3-7on7xx;|//}N'7KSrffl^T, 
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l H-m (DMS0-d 6 ) 6 : 0.93-1.20 (2H. m), 1.50-1.70 (2H, m). 1.85-2.10 (1H, 

m), 2. 95-3. 20 (4H, i), 3.28-3.48 (4H, m), 3.70 (2H. s), 4.06-4. 24 (2H, m), 

7.14 (2H, d, J=7.3Hz). 7.46-7.61 (2H, m), 7.70-7.80 (4H, m), 8.01-8.22 (4H, 
i). 

mmmi 1 1 

4- (4-x^~;i/^ >if >xm - )V) -i - [i - (4- g u 2M u 2Jk * tM - 

l-[l-(tert-y h^^;Ufc;W-4-tf^U V^^M-l-M^V J >t 4-3 
-KA>i?>7.;i^x;i^nU K£fflt^T##0!l 5 4 t^(D^T#itl-[l- 
(tert-^h^5/^;^-;W-4-(4-3-H^>if>^;i/^-;i/)-4-tf^Uv;i/^ 
5 1 ;l/]-2-tT^7> ? /> (1. 13 g) CDvX^;i/7^> (20ml)-DMF (5 ml) 
m\Z. h')^)V^))W^Vy (244 mg), Iftt*7(h'J7x-M77^ 
(II) (69 mg), 3<7^m (2 mD^fiDA, i*T? 5NMKffl|#bfc. 

>:7-th>=l : 1) fcTtt«U »fi»ft©l-[l-(tert-^ h*zs%)Vtf- 

;w-4-tr^u v;u^?;w-4-[4-[2-( h u jwp«>u;m x^x;i/| ^>if >;uu 

*=;W-2-K^5S?y> (825mg) l-[l-(tert-^ h*->#JU#x;W-4- 

tf ^ u -4- [4- [2-( h u u ;w x^xjw ^>tf >zm~ 

M-l-M^v-yjy (534 mg) ©hJUx> (10 ml) »b'J7Mn^ (5 
ml) ll$ra«#L£. KJSSteiftBU t#£tt7c£l&£x*y--;U (20 

ml) \Z®ML, lN*»ft^HU^ (2 ml) &Jn*., iflTmH8»Lfc. 
MrJilfJ^IOi, 1 0 h U "7 A*, ft»fttt*T«fe»L, ft 

& (MgS04) WW:. *fttitfcilSa^X^y-;i/-x-7 : -;i/T^L, 

S©4-(4-x5 1 x;^>if>x;p3iNx;i/)-i-[4-tf^u^;i/^5 1 ;W-2-e^7^/ 

> (450 mg) fc&fc. 1n*:Wz;>im)M. (272 mg) £ 1 0 h U >7 A 

Ttozm* »Kx^;pt*WI/, «at 4-(4-x^x;kOif 

>X;^x;i/)-l-[4-bf^U> J ;i/^^]-2-tf^7vV> (289 mg) 
;i/7;m-;l/ (10ml) £JDAl 3 OCt?-lftK«$-&fc. S^«E*«JEE»ISLfc 
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1 0%&K*MJ£A**iDiL »B5X^-THF©SttTttHil/fc. Jfifflifc 
77^f- (7irh> : j**y-;i/=9 : 1-1 : 1) tCftU *2fc&, tfrfcHLfc 

5 ;p)-i-[i-(4-tfu> J ;u)-4-tr^uv;M5 1 ;w-2-fcr^7vv> (85 mg) 

! H-NMR (CDCI3) <5: 1.15-1.40 (2H, n). 1.57-1. 73 (2H, m). 1. 80-2.02 (1H, m). 
2.70-2.90 (2H, m). 3.26 (2H, d. J=7.4Hz), 3.34 (1H, s), 3.30-3.40 (2H, m), 
3.40-3.50 (2H, i). 3.74 (2H, s), 3.80-3.94 (2H. m), 6.63 (2H, d, J=6.0Hz). 
7.67 (2H. d. J=8. 5Hz), 7.77 (2H, d, J=8.5Hz), 8.24 (2H. d, J=6. 0Hz). 

mmm 1 1 2 

4- (3-x^x;i/^>€>x;i/^z:jl/) -1- [1- (4- \L U S J)V) -4- U - 

mmmi 1 i-[i-(tert-yh^^;^-;w-4-(4-3-K^ 

15 >€>x;^x;i/)-4-e^u> ? ;u^5 1 ;W-2-tf^^vy>cD^t)D^ 4-(3-ya 
^>-tf>7>;^n;w-i-[i-(tert-^h^i/^;^-;i/)-4-e^U ^;M5=- 
;W-2-Ki7$V >£ffl^T, a*^i©4-(3-x5 1 x;i/^>if>^;^-;w-i- 
[1 - (4- tr u -4- tr^ u sw* -2- m^vj 

! H-NMR (CDCI3) 5: 1.16-1.40 (2H, m), 1. 60-1. 75 (2H, m), 1. 82-2. 03 (1H, m). 
20 2.72-2.90 (2H, m). 3. 22-3.50 (7H, i), 3.74 (2H, s), 3.80-3.93 (2H, m). 6.63 
(2H. d, J=5. 2Hz). 7.50-7.60 (1H, m), 7. 70-7.83 (2H, a), 7.88-7.92 (1H, m), 
8.23 (2H, br). 

mmm us 

25 4- [4- [ (E) -2-g □ D XrXjj/] ^ >if >7Jl* X ;K) -1 - [ 1 - (4- If' J V)V) -4- bf^ 
^S&0J9 8 d:ra*©^feTJ-[l-(tert-^h^5/AJUs|?-;W-4-fcr^U $?;M3=- 

;u] -4- [4- [ (e) if-JW ^ >if >x;i^ -2-tr^^v f y > s'ffl ^ 
T» 7 ; &^7 77tt04-[4-[(E)-2-^nDXxx;W^>-i?>x;u*x;n-i-[i- 



WO 99/40075 PCT/JP99/00470 

162 

(4- tf 'J *?M -4- M 1 U vJM 3^1/] -2- V J 

'H-NMR (CDC 1 3) 6:1.15-1.42 (2H. m), 1.60-1.76 (2H, m), 1.82-2.08 (1H. m), 

2. 73-2. 92 (2a m), 3.27 (2H, d, J=7. 4Hz), 3.28-3.50 (4H. m), 3.73 (2H, s). 

3. 80-3.95 (2H, m), 6.64 (2H. d, J=4. 8Hz), 6.79-6. 94 (2H. m), 7.48 (2H. d. 
J=8. 5Hz), 7.75 (2H, d. J=8. 5Hz), 8.22 (2H, br). 

mmm 1 1 4 

4- (4-x^ji^ >jf >7,)\s-fc-)V) -1 - [1 - (4- br u vm -4- tf ^ u 21k * £M ~ 2 ~ 

1 - Ci - (4- tf u -4- tr^ u J-M -4- (4- tfx;i^ > if >;ui/*x; w -2- 
fcWiV >(88mg) £x*/-;i/ (10ml) fc»«?U 10%A°^v^A^ (30 

ttfeSL MJ»l8LT&&7^;i/7 7Xtt©^t^ (100 mg) 

^H-NMR (DMS0-d6) <5 : 0. 96-1. 23 (2H. m). 1. 22 (3H, t. J=7. 5Hz). 1. 55-1. 73 (2H, 

m), 1.88-2.12 (1H, m). 2.73 (2H. q, J=7.5Hz), 3.00-3.23 (4H, m), 3.25-3.50 
(4H, m), 3.57 (2H, s). 4.10-4.27 (2H, m). 7.17 (2H, d. J=7.4Hz), 7.52 (2H, 
d. J=8. 1Hz), 7.74 (2H, d. J=8. 1Hz), 8.19 (2H, d, J=7. 4Hz). 

mmm 1 1 5 

l-[l-(4-e'J v;i/)-4-bf^U ¥)l*9-M-l-(3-}f-)^>V>X)l*-)l)-2- 
4- (Z-X^~)V< >-V>Xfr*sZL)l) -1- [1- (4- fcf U *?)),) -4- fcM U i?)V* ?M - 

i-M^^jy (40 mg) £x*/-;i/ (10 ml) \z®mv, oy^y-mm (40 

W&\ZLT&&7*)V7 7 7,ft<Dnm{t£® (35 mg) 

•h-NMR (DMS0-d6> <5 : 0.93-1.20 (2H. m), 1. 50-1. 70 (2H, m), 1.82-2.08 (IE 

m). 2.96-3. 20 (4H, m), 3.35 (4H. s), 3.65 (2H, s), 4.08-4.25 (2H. m). 5.45 
(1H, d. 1=11. 0Hz), 6.04 (1H, d, J=17. 6Hz), 6.90 (1H, dd. J=17. 6, 11. 0Hz), 
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7.16 (2H, d. J=6. 9Hz), 7.58-7.78 (2H. m). 7.82-8.03 (2H. m). 8.19 (2H, d. 
J =6. 9Hz). 

mmm 1 1 6 

i-(i-7-feh-r$ K-r;u-4-h KD*y-4-k^u^;M^)-4-(7-;7oo-2H-^ 
5 >v > tf7>-3-7 > ;^^)-2-br^7vy >imm 

h-MR (DMS0-d6) <5 : 1. 45-1. 75 (4H, i). 2.25 (3H, s). 3.15-4.40 (12H, m), 
10 5.50 (2H. s), 7.07 (1H, d, J=2. 0Hz), 7.21 (1H, dd, J=8. 1, 2.0Hz), 7.49 (1H, 
d. J=8. 1Hz). 7.50 (1H, s), 8.67 (1H. brs), 9.24 (1H, brs). 

nmi 1 1 7 

l-(l-7$yV-4-bHD^ v-4- U -4- (7-£ D P-2H-^ > V M y 

k H v-4- tf ^ U -2- hf ^ 5 5? / >mm&*m ^fe7 ; E;l'7 

^H-NMR (DMS0-d6> <5 : 1. 43-1. 57 (4H, m), 3.10-3.70 (10H, m), 3.79 (2H. s). 

4.99 (2H, s), 7.07 (1H, d, J=2. 2Hz), 7.12 (1H, dd, J=8. 0, 2. 2Hz), 7.25-7.40 
20 (4H, m), 148 (1H, d, 1=8. 0Hz), 7.49 (1H, s). 
1 1 8 

4- (7-^7 □ □ -2H-^ > 7 b° ? >-3-7, ;i/fr " ;i/) -1 - [4-y P tf - y-1 - (4- 
b° U y )V) bf ^ 'J 5? >-4-< ;M 5=-;H - 2- ^7->7> 

^£$2 6 t|WHi<7)^T>4-(7-^Dn-2H-^>yk^>-3-X;l/5t:-;i/)-l-[4- 

25 k h ->-i- (4- tr >j z?)V) -4- tr^ y >um f-M -2- tf ^ ^ vv > i 7o > 

^H-NMR (CDCI3) <5: 1. 14 (3H, t, J=7. 6Hz), 1. 67-1.86 (2H, m), 2.24-2.40 (2H, 
m), 2.35 (2H, q, J=7. 6Hz). 2.94-3.11 (2H, m), 3.53 (4H, s), 3.58-3.72 (2H. 
1). 3.93 (2H, s), 4.03 (2H. s), 4.89 (2H, d, J=l. 2Hz). 6.65 (2H, d, J=6.6Hz). 
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6. 93 (1H, d, J=2. 0Hz), 7. 01 (1H, dd, J=8. 1, 2. OHz), 7. 15 (1H, d, J=8. 1Hz). 
7.29 (1H, s), 8.28 (2H, d, J=6.6Hz). 

mmm 1 1 9 

4-(6-?pp^7?1/>-2-X;U*-;I/)-H4-^ h^>-l-(4-h°'J iW-4-bT^ 

5 'j f-;u]-2- tf^5 y 

l-[l-(tert-7'|>^->*;l/^;i/)-4-^ h^->-4-h°^U v^;M^]-4-(6-^p 

p^7^u>-2-x;i/^-;u)-2-if^5^y > a 15 g) Ktmfemfcwm^?- 
frmm (10 mi) t^y-jv (1 mi) igti^wuco 

I8li^ti B %51 ft»if-^-x^y-;i/T^ SS&l/T 4-(6-* 
10 DDt7^l/>-2-XM-;l/)-l-[4-y N^i/-4-h°^U S?;Uy ^;l/]-2- 

'^y (980 mg) £#*: 0 4-(6-^oPt7^1/>-2-XM-M-l-U- 

y h+->-4-h°^U ^Mf-;I/]-2-h°^5v?y >f£$?i& (488 mg). ^PPh°U^ 
(180 mg), h U^^UT ^ > (0.558 ml) ©x*y-;l/ (10 ml) gfflg 
^1^15 OiCTl OWS^^^fco -5%^M 

is h 7A7JC, ^fn^zKT'^Us ^:«^u/co fbti/;iM-> u 

= 85:15) (CTiifMUT, tfffiW:»i^;-;l/-i-f;WL, 

m&m&ommit&yo (363 m g ) „ 

^H-NMR (CDCI3) 8: 1. 40-1. 60 (2H, m), 1. 61-1. 77 (2H, m), 3. 02-3. 18 (2H, m), 
20 3.20 (3H, s), 3.35-3.56 (6H, m), 3.56-3.66 (2H, m), 3.81 (2H, s), 6.59 (2H, 
d, J=6.7Hz), 7.61 (1H, dd, J=9.0, 2.0Hz), 7.80 (1H, dd, J=8.8, 1.8Hz), 
7. 90-7.99 (3H, m), 8.23 (2H, d, J=6.7Hz), 8.36 (1H, d, J=1.4Hz). 

mmm 1 2 0 

4-(6-? p pt^7 ^ u >-2-x;u^-;u)-i-[4-y ? >x;P»-;b7 ^ y -i-(4- hf 
25 u v?;i/)-4- tf ^ u tSW- £y > 

mm\ 1 1 9 t|^a©^Ta-[l-(tert-7' h*->#;l/**-;l/)-4-y * >x;t/* 

^ y -4-tf^'j v?;uy f-;H-4-(6-^ pp^7^ i^>-2-x;i/^-;P)-2-k° 

h-MR (DMSO-d R ) 8: 1.36-1.60 (2H, m), 1.70-1.88 (2H, m), 3.02 (3H, s), 
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3. 00-3. 75 (12H. i). 6. 74 (2H, d. J=6. 2Hz). 7. 01 (1H, s). 7. 74 (1H, d. J=8. 2Hz). 

7.90 (1H, d. J=8. 2Hz). 8.06-8.34 (5H, in), 8.60 (1H. s). 

mmm 1 2 1 

4- (7- g □ □ -2H-^ > V bf =7 >-3-t, n;i/) - 1 - [4- y >x - ;i,7 $ y - 1 - 
5 (4- \f. u 22k> -4- ^ y 2>k2ig2k] -2- tr 3 z £Z> 

%fi&0U 1 9 t^0^TJ-[l-(tert-^h^^;^-;l,)-4-^^>x;^ 

- ;u7 ^ y -4- tf ^ u y -4-(7-^dd -2h-^ > y tf 7 >-3-t> - 

)V) -2- tf ^5 *?/ >*m V>T, 

^H-NMR (DMS0-d 6 ) 6: 1.50-1.73 (2H, m). 1.80-2.00 (2H, m), 3.06 (3H, s). 
10 3.11-3.75 (10H, m). 3.80 (2H, s), 4.99 (2H. s), 6.79 (2H. d. J=6.4Hz), 7.07 
(1H. d, J=2.2Hz), 7.11 (1H, brs), 7.12 (1H. dd, J=8. 0, 2. 2Hz). 7.48 (1H, d, 
J=8. OHz). 7.49 (1H. s). 8.13 (2H. d. J=6.4Hz). 

mmm 1 2 2 

1- (l-7-fe h>f 5 K-OU-4-;*^>x;i/fr-;i/75 y-4-bf^U v;uy^J0-4-(7- 

15 ^ □ P-2H-^>7tf ^ >-3-x;^-;u)-2-bf^^ y; >imm. 

nmmi 0 <h^<D^T,4-(7-^no-2H-^>V'tf^>-3-7 l ;i/^ri;i/)-l-(4- 

y * >*)is*-)i7 5 y -4- tr^ u >>;uy ^; w -2- t?^ ^ s> y >&it:&£ is ht, 

^H-NMR (DMSO-d6) <5 : 1. 55-2. 10 (4H. m), 2. 25 (3H, s). 3. 08 (3H. s), 3. 30-3. 95 
20 (12H, m). 4.99 (2H, s). 7.08 (1H, d, J=2. OHz), 7.12 (1H. dd, J=8. 1, 2.0Hz), 
7.26 (1H. s). 7.49 (1H. d. J=8. 1Hz), 7.50 (1H. s). 8.59 (1H. brs), 9.18 (1H. 
brs). 

mmm 1 2 3 

2- [N- [4- [4- (6-^7 □ □ -2- ± )D -2-** y-l-^7y^JMf 

25 )i] -1 - (4- bf u 22k) 1 v 7 $ y 3 mm^jmmm. 

l-(tert-y K^v*;i/^-;i/)-4-[4-(6-^ D n-2-±7? U>X)l>*-)l)-2-* 
trV-l-^yiS-fr^Miy-m^ym (679 mg) , W z/>*?)li:Z 
<r)lW&M (188 ig) *5<trJKUx^;i/75> (0.209 ml) (D7th-hi) )l 
(20 ml) MKWSC (288 mg) £Jn*Tgi&T-lM$L£. £^&£Mffi£iSlgL 
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$S.i£>2-[N-[l-(tert-7 h^yAM^)-4-[4-(6-^ o P-2-^77 !/>;UW 

* - )V) -2-** v-i-tf^^ v - ;i/ ;* -r v x^p 7 ^ / ] ^ 

5 (574 mg) 2-[N-[l-(tert-7h^>#JU#x;W-4-[4-(6-7P 

□-2-^- 7 7 u >7>)V*s-)i) -2-^y-i - m ^ vzl j-M <i y - ^p 

75/]B»^?;P*fflViT, £Jg0!ll 1 9£EflS0;fr8n?, 2- [N- [4- [4- (6-7 o 

< y - ^p ?M 7^y] a«x^;n£#fc. 

10 ^H-NMR (CDCI3) 5: 1.22 (3H, t, J=7. 1Hz), 1. 55-1. 78 (2H, m), 1.95-2.15 (2H. 
m). 3.00-3.18 (2H, m), 3.32-3.50 (4H, m), 3. 52-3.68 (4H, m), 3.78 (2H, s). 
3.96 (2H. d, J=5.4Hz). 4.07 (2H, q, J=7. 1Hz). 6.58 (2H. d, J=6. 2Hz). 6.77 
(1H, br), 7.61 (1H. dd, J =8. 8, 1. 8Hz), 7.79 (1H, dd, J=8. 7. 1.7Hz). 7.90-8.00 
(3H. m), 8.21 (2H, d. J=6. 2Hz), 8.36 (1H, s). 

^mm 1 2 4 

3- [N- [4- [4- (6-7 □ U-2-j- 771/ >X)V^~)U) -2-** y-1 - M ^ 7 * J- 

;i/]-i-(4-bfUv;i/)-ry-^j^;i/]7$7]7nbf^>^x^;i/ 

h-m (CDCI3) 6: 1.21 (3H, t, J=7. 2Hz), 1. 55-1. 75 (2H, m). 1. 90-2.05 (2H. 
1). 2. 51 (2H, t, J=5. 9Hz). 2. 94-3. 10 (2H, m), 3. 30-3. 65 (10H. 1), 3. 78 (2H, 
s). 4.08 (2H, q, J=7.2Hz), 6.59 (2H, d. J=6. 6Hz), 6.66 (1H. t. J=5. 7Hz). 7.62 
(1H, dd, J=8. 9. 1.9Hz). 7.79 (1H. dd, J =8. 8, 1.8Hz), 7.92-8.00 (3H. m). 8.24 
25 (2H, d, J=6.6Hz). 8.36 (1H, d. J=l. 4Hz). 

mmm 1 2 5 

4- [N- [4- [4- (6-7 P D-2-^- 7 7 V >7 -2-** y-1 - fcf ^ y V XJM J- 

M -l - (4- tf u 2M ±2=^2. tM 7^ A »x^;u 
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h-Ml (CDCI3) <5: 1.24 (3H. t. J=7.2Hz), 1.55-1.90 (4H. m), 1.92-2.10 (2H, 
m), 2.38 (2H, t, J=6. 7Hz). 2.98-3.14 (2H, m), 3.20-3.48 (6H, m). 3.55 (2H. 
s), 3.50-3.66 (2H, m). 3.77 (2H, s), 4.10 (2H, q, J=7. 2Hz). 6.60 (2H. d, 
5 J=6.6Hz), 6.70 (1H. t. J=4. 9Hz). 7.61 (1H, dd, J =8. 8, 2.0Hz). 7.79 OH. dd, 
J=8.6, 1.8Hz). 7.91-7.99 (3H, m), 8.24 (2H, d, J=6. 6Hz), 8.35 (1H, d, 
J=1.4Hz). 
&ffiM 12 6 

2- [N- [4- [4- (6-7 □ a-2-i- 7 ^ V>7<)Vft-)V) -2-** V-l-^^-^JMf 

10 M - 1 - (4- m u sw> 1 v -^n^n 7 $ y ] mm. 

2- [N-[4-[4-(6-^ 00-2-^7^ u>x;i/^-;w-2-^v-i-tf 
;W-i-(4-tfu^;w-rv-^n^;W7^y]g^Kx5 1 ;u^ifi (199 ng) 01^ 

(5 ml) i&Jfcte* lNrtRffcJ-hU^A (0.6ml) §fln*.» gj|T2^ 

15 *7A^U7h^77^- (* : b'j;i/=7 0:3 0) fcT»«U 7 

^^^TXttoaEH^tt (156 mg) 

! H-NMR (DMS0-d6) <5 : 1. 20-1. 40 (2H m), 1. 77-1. 95 (2H, m), 2. 75-2. 93 (2H, 
m). 3.20-3.45 (6H, m), 3.45-3. 75 (4H, m), 6.72 (2H. d, J=6. 2Hz), 7.75 (lft 
dd. 1=8.8. 2.2Hz). 7.88 OH. dd. J =8. 8, 1.8Hz). 8.04-8.15 (3H. m), 8.20 (1H, 
20 d. J=8. 8Hz), 8.26-8.35 (2H. m). 8.59 (1H. s). 

nmm 1 2 7 

3- [N- [4- [4- (6-7 P P -2-7~ > TJUfr " )V) 7-1 - g ^ g ;* g 

;i/3-i-(4-(f'j^;i/)<y-^P5 1 ;i/]7$y]ypfcf^>^ 

2 6£I^£(7;7J&T. 3-[N-[4-[4-(6-7PP-2-^77l/>7JU*- 

25 ;w-2-^v-i-tf^7v-;u^^]-i-(4-tf'j v;w-Yy-^n^]7^/] 

7°P tr*>mx^£ffl^T, 7^7 7X^0^b^^#7Co 

*H-NMR (DMS0-d6) <5 : 1.20-1. 42 (2H. m). 1.80-2.00 (2H. m), 2.39 (2H. t. 

J=6.7Hz), 2.65-2.85 (2H. m). 3.15-3.40 (8H, m), 3.50-3.70 (4H. m). 6.73 (2H. 
d. J=6. 5Hz). 7.75 (1H. dd, J =8. 8. 2. 2Hz). 7. 84-7. 96 (2H, m). 8.10 (2H, d. 
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J=6. 5Hz). 8.20 (1H. d, J=8.8Hz), 8.25-8. 34 (2H. m), 8.59 (1H, s). 

nmm 1 2 8 

4- [N- [4- [4- Org D Uzt± >Z)l*-)V) -2-** V-l - fcf^ 7 y-jM 9- 

M-\- (4- \z u y-^n ^ju] 7 $ / ] mm 

5 «#Jl 2 6tmU<Dl5&T\ 4-[N-[4-[4-(6-^ 0 0-2-^-7^ l/>X;i//Js- 

;w -2-^v-i- tf 1 7 v - ;m -1- (4- tf u $?;w < v - 7 $ / ] 

*H-NMR (DMS0-d6) (5: 1.20-1.46 (2H. m). 1.50-1.75 (2H, m), 1.80-2.05 (2H, 
a), 2.20 (2H, t, J=7. 1Hz). 2. 70-2.90 (2H, m). 2.95-3.80 (12H, m), 6.79 (2E 
10 d, J=6.0Hz), 7.76 (1H, dd. J=8. 9, 1.9Hz). 7.82-7.94 (2H, m), 8.12 (2H. br). 
8.21 (1H, d, J=8. 6Hz), 8.25-8.37 (2H, m), 8.60 (1H, s). 

mmm 1 2 9 

1- [4-^>^;i^x;ftJl/^ 

4- (6- £ □ □ ± 7 ? V >-2-7s )l*-)l>) -2- bf ^5 >V > 
15 Wm\ 1 9 £|WM£<Z>;£&T, l-[4-^>v;i/^S/^;^-;i-75/-l-(tert- 

7* v*;u^-;i/)-4-if^u x;m^;h-4-(6-7 □ ni-7? i/>-2-;ui^x 

^-NMR (CDCI3) d: 1.55-1.80 (2H, i), 1.80-2:05 (2H, m), 2.85-3. 05 (2H, m), 
3.15-3.33 (4H. m), 3.45-3. 62 (2H. m), 3.66 (2H, s), 3.77 (2H, s). 4.60 (1H, 
20 s), 5.04 (2H, s), 6.60 (2H, d, J=6. 3Hz). 7.30-7.45 (5H, m). 7.61 (1H, dd, 
J=8.9. 1.9Hz), 7.76 (1H, dd, J =8. 7. 1.7Hz), 7.88-7. 98 (3H. m). 8.25 (2H, d. 
J=6.3Hz), 8.34 (1H. s). 

mmm 1 3 0 

2- (4-7$ 21 7xX;i/)-2-[4-(6-? P Uj-7$ ^>-2-7Jt/frXJl/)-2-^7- 

25 \-^79- jvmm^mmm 

%MW 4 t m&<Dl5t£T\ 2- [4- (6-7 □ P 7- 7 * V >-2-Z )V* " )V) -2-** V - 

1 - im 7 -2- (4- -> 7 y 7 x - ; w * v>t> m&m&o&mit 

J H-NMR (DMS0-d6) <5 : 2.80-3.80 (10ft m), 7.45-8.05 (6H. m), 8.05-8.30 (3H, 
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m), 8.40 (1H. s), 9.19 (2H. brs). 9.44 (2H, brs). 

mmw i 3 i 

5 4-(6-^OD^-7^l/>-2-XJl/^-;i/)-2,6-hf^^v>^> (136 mg) , 4- 
C1H-- T $y7-;hl--f )V)^>i?)\,T)V3-)V (70mg) , hU7x-UX7^ 
> (157mg) 0THF(lOml) mm\Z, OX:X7Wts)^>m."y^)\^ (104mg) 
©THF (2 ml) SateflTFU 0 , CT2^it^L,fCo M^IEIilfcl, 

10 -2-x;i/^-;i/)-2, 6-t!^^^>v^-> (175 mg) 

^-NMR (CDC1 3 ) 6: 4. 19 (4H. s), 4.58 (2H. s). 7.16-7.25 (4H. m). 7.33 (2H. 
d, J=8.4Hz), 7.62 (1H. dd, J=9. 2, 2. 2Hz), 7.73-7.82 (2H, m), 7.87-7. 99 (3H, 
m), 8.34 (1H. s). 

mmmi 32 

15 l-(4-T$ v/^>> ? ;i/)-4-(6-^PD^-7^^>-2-7>;^-Jl/)-l,4-v71fA 

$mm 4 1 mu<Djj&x\ 4- (6-^ □ □ ±7 ? v >-2-;ui/* - -1- (4- ~>t / ^ 

*H-NMR (DMS0-d 6 ) (5: l. 64 (2H, br), 3.35-3.50 (4H, m). 4. 16 (2H. s), 4.54 
20 (2H, s). 7.38 (2H. d. J=8. 2Hz). 7. 68-7. 78 (3H, m), 7. 86 (1H, dd, 1=8. 8, 1. 8Hz), 
8.17 (1H. d, J=8.8Hz), 8.22-8.31 (2H, m). 8.57 (1H, s), 9.04 (2H, brs), 9.32 
(2H, brs). 

mmm 1 3 3 

4- (6-^ □ □ ± y $ v y-2-7, h*-)V) -l - [4- (i H--r $ w-)v- 1 --r M ^ > 2 

25 ;P]-l,4-v7-ifA->-2-^> 

nmm i 7 tmm<Dlj&T\$-ti-7 n a±7? uy-z-zfr-fc-fr) if vyv 

7$>iMMMt 4-(lH— T ^^/-JH-^;W^>X7JI/fh K£ffl^T.4S£iig 
] H-NMR (CDC1 3 ) (5: 1.65-1.80 (2H, m). 3.31-3.40 (2H. m). 3.57 (2H. t. 
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J=6.0Hz). 4.19 (2ft s). 4.46 (2ft s), 7.17-7.25 (6H, m), 7.59 (1H. dd. J=8. 8, 
2.2Hz), 7.79-7. 90 (5ft m), 8.43 (1H. s). 

mmm 1 3 4 

1 - (6-7 P D 7 ? lx >-2-X -4- [1 - (4- £ U 2M -4- ^ U^JMf 

&%0!ll 1 9<h^©^T,4-[l-(tert-^h^">*;i/^-;i/)-4-tf^Uv;i/^ 
3\>M -1 - (6-7 □ o ^- 7 * V >-2-Z)Vfc~ )V) -1. 4- v>7i?/1 >-5-* >£ffl V>T 

f* 6 nfc i-(6-^DDt7^i/ >-2-x;w*- ;w -4- [1- (4- tr u s>;w -4- tf ^ u 

^^5 1 ;i/3-l,4-x7ifA>-5-^>^MStT^i|{c:LT7 : E^7T7s 
10 tt©g»fc£to*fcfc. 

! H-NMR (DMS0-d6) <5 : 0.95-1.23 (2H, m). 1. 55-1.75 (2H, m), 1.80-2.05 (lft 

m), 2.63-2.76 (2H, m), 2.97-3.20 (4ft m), 3. 20-3. 35 (4ft m), 3. 50-3. 65 (2ft 
i), 4.05-4.25 (2H, m). 7.16 (2ft d. J=7. 6Hz), 7.73 (1ft dd, J =8. 9. 1. 9Hz). 
7.83 (1ft dd, J=8. 7. 1. 9Hz), 8.13-8.32 (5ft m), 8.52 (1ft d, J=1.4Hz). 
15 13 5 

4-0-7-fe M $ M )±±^V) v?;M5Ml/)-l-(6-7 U nj-7?U>-2-Z)V*s 
lot mUoJj&T:, 1 - (6-7 o p 7- 7 * k >-2-7> fr-fc - M -4- (4- tf^ U 

20 

h-m (DMS0-d 6 ) <5: 0.95-1. 30 (2H, m), 1. 53-1.73 (2ft m). 1.73-1.95 (1ft 
a). 2.23 (3H, s), 2.63-2.74 (2ft m), 2.90-3.20 (4H, m), 3. 20-3.33 (4ft m). 
3.44-3.61 (2ft m), 3.70-4.10 (2H, m). 7.73 (1ft dd. J=8. 9, 2.1Hz), 7.83 (1ft 
dd, J=8. 7, 1.9Hz), 8.17 (1ft d. J=8.8Hz), 8.23-8.30 (2H, m). 8.51 (1H, d, 
25 J=1.4Hz), 8.59 (1ft brs), 9.17 (1H, brs). 

9mm i 
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i. *y-feMy 

( 1 ) mmm 1 6 Taenfcfca* 4 o m g 

(2) 7 Omg 

(3) a*SS"fe;i/D-X 9mg 

(4) Xf-7U>KT^^A lmg 

12 Omg 

(l) v (2) t (3) (4) ©i/2£*gfnbm ^k1-^ 0 
cg|9© (4) ^in^x±W^iL^9->i]-f±)V\zmxt^o 



2. mi 

( 1 ) mmm i 6 t» zntzitG® a o m g 

(2) ^h-X 58mg 

(3) H->X^-? 1 8mg 
(3) qm&tfru-T, 3. 5mg 
(5) T.x7U>gr7^>£A 0. 5mg 

12 Omg 



(1) , (2), (3), (4) (5) <D I / 2 %MmLtz'&, 

»ts. so© (4) (5) zz<Dmmzm?iT&Mizmj£}8.mTz>o 
mmm2 

Bm&Mmm^7K5 Om l tcHMl 6T#£>nfc{t£fe5 Omg£^?b£ 
B^aitffl^STK^in^Tl 0 Oml tLtzo Z\<D®m%M.W&ftT-(??>j& 
U ^lc^©^imlTo^O, M®£#T* &%m/U7Mzjtmb. Wi 

2lifc0!ll 

(i) thmmtifa.mmm^xm^ (Fxa) 

nWilsm: h\ZO. 1 4 5MtlSi;2mMM5tJ^y^A§fO. 0 

5Mh'JX&&^ffiij£ (pH8. 3) 2 2 5/£ 1. KM (iiiMs^fcvpWI/* 
;l/7*^yh'IM 5m l&tfthFXa (0.3uni t/ml) 
JHJ^T3 7-CTl OMSiS^-fr^ (3mM, S - 2 7 6 5) 1 0 n \ 
£»LT3 7"CT'l OW^L &V>T, 5 0%M 7 J<2 5 m 1 ^JnA 
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T£j&£#it #ytytm.mz£t) 4 0 5 nmOTOo^baiL, 

FXaftffi£5 OXmntzmm (IC S0 ) ZX&tz. 

(2) In vitro®gP#P.JJ$J£& 

( 2 - 1 ) ftm*mmmm (pd 

PT-xXh7n- (ftftMH) fcfflK gft]fatt«HI$IHratl£&a (STA compact, 
DIAGNOSTICA STAGO) £«k 0$J£Lfc. fc MEfitiMt («f»t h«FFP, flfeMfc 
#Igg) 97^ 1 \Z$&mu\*muL. 3rCT4»WHHIlpa Lfc. ±|B«50m1 

*C©«fM&ai«Ufc. ift«y/fJl/XM+yF (DMSO) K:«*bTffifflbfc. 
(2-2) ftBK£BI«ffl (APTT) mi£&: 

sta-aptt-lt (diagnostica stago) &/bk ^mjtmmmmmmMmm (STA 

compact, DIAGNOSTICA STAGO) lick D$J£L£. h ME#jfoj8t GgfrPfc KjfilSBtFFP, 

97 ti\\zmmni*mmvrz. fiaMsoni\zttLmiamftvu>tf 

y^^JSttSSOiiUSinU STCT^IRrHMllfibfc. 20 mmol/l OCaC12 
(2-3) -hn>li>«HI*M (TT) : 

SfbltiLtt&BaRMffllJt&B (Biomatic BIO, Sarstedt) &JI!V>TSlJ£Lfc. fc 
h«A*hD>t*> (Sigma) Sj»g*CT2. 3 NIH units/ml <hfc£«fc "5 £?£#P 
bfc. kME3T« (§Tg*t:h«FFP, m^it^XM) 97 m 1 ££«3 jii 1 £«ft] 
U 37"CT3^|BJ^flliniiL/fc. ±IS«100mKC^U> h □>t*>M200/z 1 

(3) Ex vivo (Ttf*) 
(3-1) IMjtft&$: 

mmCKTVX (25 - 35g, Sic) fctefflLfc. h/Wtf^-^ (50 mg/kg, 
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\z. m&±wimj:M.z%{7JL>mi-hv*7& c^h^-;k inztomm i/io 

gfcTO. 8 nlSifeU 3000rpmTl5^P B m>t«^^Co ±E«50 J ti IKttU 
MMmm (STA compact, DIAGNOSTICA STAGO) \Z£QmMLtz 0 
(3-2) &P&4: 

10 mmW?V7, (25 - 35g, Sic) *«JBLfc. miW^ffifcbfcTWfcg 
(50mg/kg, i. p. ) S»TfcTll»*liJR«fc OUskVfz. mmtO. 1%^)V^L)V 

o -x asLitffl l , i$mm\z \mm<D\\t) d \zq. 5 % * ^jm^u □ -x 

15 (4) In vivoffijfc&f£/B«& 

(4-1) 7yhft»JR^-fr>hS4-: 

Umetsu £>©;£?£ (Thromb. Haemostas., 39, 74-73, (1978)) CTCfc. Utt 
SD^7«;h (&M2 5 0~3 5 0 g) ^>h/t;Hf^-;P (50ig/kg, 

i.p.) mmrizx, tcwmmt&m*MtQm\z* m^mm^tzt^j^u> 

U> (50U/ml) *^4a*tt*&*fcUfc. Jlii?££15#M«!&;*ia\ ■€■©!«£ 

idxfrofco ma^om^. mfam.5%*?)v±.)vn-zizmmh* mstmi& 

2P#Kg&K:ite&TT&4(5inl/kg) Lfc. »J»»lCJWI«©ftbDk:0. 5X;WH: 
lml/kg©^«TS4UfCo JMfcJ44»*tt*K:**LT«ffll/, 2tJ»»fcfcJ:ISfc 

©ft^t) ^4a*tt*fett4bfc. ^©«tt«M.w©jfii^safirar§^ 

«4S*©Sfi»©lt (%) Tgfflbfc. 
(4-2) 7«; htttffcfrKIMHSatfEx^ 
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ttttSprague-Dawley*7y h (250-400g, B**U7) Sffifflbfc. 
MAk^rMt* Finkle (Thromb. Haemostas. , 79, 431-438, 1998) 

&&&LT&mVtz. 1>h/VV\Z9-)\, (50mg/kg, i. p. ) m&T\ZTm&&:& 

(Fogarty 2F, Baxter) £JfAU 2*O*©M*200-300mlO$^tT»&*-e:fc 

/\'JH>T'3iEiillfc t a*;1/->^x-t-^^^, mit&t^fc»fr&*& 

26G0#£-ltl::*g>i,m «f*®t)»< ^t-Cffl5»«lftS^Lfc. 30m «b 

B&##»#f^ff (BP110S, Satorius) K:«fc DiiJtUS:. M£B*«£D 
3.8%^X>^hU^A \U2.to®m) l/l0mzT2m\mLLtz'& 

3000rpml?10^TO^L/TSjfil/jN^M (PPP) ^©&-5-ttiHP&5^ 

U 5U*WJJ62l*IHIMtw|fiATT?a^(5ilAg)lxfc. »Ji»K:tt«*o^toOfc 

J«m«fcDlil/kg0«*Tfi^Lfc. SMfcJ44aftitoKK:»*LT««U. *ffi 

(4-3) (DVT) ^Ex;U 

$&SD^?*;/ h (ftfi2 5 0~3 5 0 g) SfflVifc. h/Wfc^— ;|/ (50 
mg/kg, i.p.) m&T\ZT, feWll:$'Jifl/>fa-y^ALfc. # 
'Jlfl'Vfa-^ICli (S$5cm) £i$A 

U M®@£l»<7rJ6, aa°'J> (50l)/ml) SStfcLfc. # 

Ux^l/>^n.-y^Mi^±Mt3mi-?>^TifAt^, #-f H^ir-* 

30#P.a#iB&, SMckDA/tU > (200U/kg) 

z$$mft®5-Ltz 0 ±m®ffi®m\z&mtiL\stz&, MUzmmLTM&zm 

*»LTttfflL, Wffi»K:ttSI«&©ftt>0t4a*«Wc*fi:4Ufc. tote©*® 

sra*, m&izttmt tat &(dmms) - (*\/vj >ma.\siz&mfo\zm& 
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£«LT«J£l,fcfiM (11.6±0. 2mg) ) «fcDgtBL£. 



IC50(/iM) 
2 0. 050 
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\tm^nx^xh^T)v^u>m^. Ytew&znx^xb&^-mvmvt 
x\mtt$.tc\mmnx^xb£^7)v*u>mz. z« cd mm 

(3) fim$nT^Tt)j;v^g^iim^s^^To 3 xmzn 

2 . tt^ 1 B*0fc£*£ ttfOloyo H 7 y ^. 

3. r 1 *m&znx^xh&^m{t*m&x&zm#&ium.<Dit£®o 

5. R 1 ^AO^>^*fc«C 2 _ 4 7;i/^-;i/Tgm$nT^Tt)cfcVi7U- 

6. R l ^/\ny>m z f-xmm^nx^xh^^>v\iy^)imx$>^m^m 



7. 38A# 




K«K n«lX«2£, m82Xtt3S^t. ) T^£n3gT&SSt^ 1 

^ s»* n& itt^L3 m amm&x-w&z nx^x % «t ktji* v >mx$> z> 
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*lE*©ft£tt. 

5 10. Y*t«tft$nTViTfe.kV>ril©**iR*T»SII*«llB*0^tt. 
1 2. Y3&*«jSlSnTViTt>i:Vi7xZiU>T*5ll^lE«0^*. 

1 3. Ys^«*anTViTt>j:^^u^>a*T*ai»*aie«fl!)fl:^«j. 

10 14. Z^g^$tlT^T s b«kVi7^vy»T^Sif^]®lfBfc^k^#J. 

1 6 . 1- (4-7 55V ^X7;W-4-(6-7 p Ui-y^U>-2-X)V^)V)-2-^y 
*?J X 1- (4-7 5y; ^ -4- (7-7 P P-2H-^ > v / 1?7 >-3-7;U^- 

;w -2- fcf^ 7 5? y X 4- (6-7 P P ^7 7 U >-2-7 - 1 - [ 1 - (4- tf 'J 

15 fc!^Uv>-4-<;i/*^;i/]-2-t^^7/>. 4-(7-7PP-2H-^>ytf^>-3- 

7x;i/*-;w -l - [l- (4-tr u v;w tf ^ u 7 >-4--r ;m ssjm -2- im 7 sv x 1- 
[i-(4-tru 5?;w tr^y > ? >-4->r;i/^^;i/]-4-(4-e-;^>-tf>7;i/^-;i,)- 

2- tf t 7 V / X 4- (6-7 P P 1- 7 7 V X-2-7J1/*-; W -l-[4-kHD^y-l-(4- 

tf >j -7;w tf ^ u 5? >-4-< ;i/ y -2- yV x 4- (7-7 p p-2h-^ > v tf 

20 7>-3-7JU*n;i/)-l-[4-t KP+'>-l-(4-tf UvWfcf^U v>-4-r;P^5 1 

;w-2-tW5V xfc<fctfi-[4-t Kp^xi-u-tf y >>;u) triy v>h-ov 
y -4- (4- tfn;i/^ xtr>7Ji/*-;w -2- tf 1 ? v y >a> £ &5» 

1 7. »3ftBl 6E*0{b^'»Sfctt-t©tt©7'PK7y7*. 

25 is. m^miumoit^m^rz^fDm^mt^^t^mtr^mmm^. 
Vs. 

1 9. ^«M@?pjT^sfi^i smtnomam. 

2 0 . ffitt^JfililtSH^XH^iaSffllT**!!*^ 1 8 GttO&tftt.' 

2 1. <frl$ftS. M^t^TO^Mid^©™ • &g8FJT<&<5it*Sl 
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8 

2 8. ^ R 1 S0 2 Q Q«Any>^$, ffc0f2^«§t*g 1 E« 



5£ 



St Q^X* -Y-X-Z K+» Q'ttAoy^^XttS R 2 -S0 2 




0 



•X— Y-X-Z 
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X X3- Y -X-Z 

wmmzmisT^Th&^&kitJmm*. Q z w\n?>R?xi*& r 4 -so 

-X<^ 



R<° 



,^\ch— X3_y-x-Z 
1 la 



i o^o A % — y-x-z 

R— S^-NH— X*— C0N<^ 

X CH 2 CH(OR5) 2 
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r lw ;_ X s_ y _ x _ z 



S 

R^S^/Tt-X— YH 

S z-x 7 -q 3 est, x 7 ^^^fcOT^$nTViT 5 fcct^7;^i/> 

Q 8 l4/Noy>«^XttS R 6 -S0 2 -0- (St. R 6 «/\oy>Jl 
nT V>T t> «fc WUSX &»&g£:£ LTUT t> efc ^ 7 x - 

;H6*wf) T«3nsS*> te©IB*tt»#mE*£H«*&w't. 1 
$n£ft£#>Xte^©&<h££jfc£-&S £ «fc 0 , Ml$gi i i3$!c©te£tl£§& 

R^S^I^A^— X'— Y— X— CN 

S R 7 OH est, R 7 fi^7;u+;i/*^^-r 0 ) T**tt*fc£*XW*© 

R L^s^/7f-x--Y-x-cf ,,H 
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